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Fermentative Production of Citric Acid by Aspergillus niger :
Strain Selection and Optimum Cultural Conditions for
Improved Citric Acid Production

A. K. Banik
Department of Food Technology and Biochemical Engineering, Jadavpur University, Calcutta-700 032

Manuscript Received: 9 May 1974
In the course of mutation studies of Aspergillus niz(ger strairi AB with ethylene jmine (_1:400%), a mutant A. niger AB 501 produced

greater amountofcitric acid in the culture broth (4
of fermentation. This mutant was then exposed to UV-Ta
in the culture broth (60.0 mg/ml). Sucrose at a level of

i

> mg/ml) as against the parent strain
sand & mutant, A, niger AB )
5% gave the maximum yield of citric acid (70.5 mg/ml).

11.6mg/ml) by the surface culture method
801, was found to_produce high citric acid
he optimum

{

%oncentration of ammonium itrate was 2.2 mg/ml. The optimum cultural conditions for the production of citric acid by A, niger AB

od 9d

801 are: pH, 3.5; temperature, 27°C; incubation peri
(50 mg

80.2 mg/ml. - Addition of sodium monofiuoroacetate

ays. The maximum yield of citric acid in the above conditions was
[lit) to the fermentatign medium increased the citric acid production

(120.4 mg/ml) whereas, addition of potassium ferrocyanide considerably decreased the citric acid production.

A number of organic acids are produced by molds
and bacteria through the process of fermentation, and
citric acid is one of the most important metabolic
products now produced commercially by fermentation
with specific molds, mostly strains of Aspergillus niger.
Wehmerlwas the first to report the citric acid produced
from sugar through fermentation by molds, named by
him as Citromyces pfefferians and C. glaber. Later,
many other fungi have been found to ferment sugar to
produce citric acid, but today some strains of A. niger are
used for commercial production of citric acid in many
countries. Mutagenic improvement of industrial micro-
organisms has become a common practice2. High citric
acid-yielding mutants can be isolated from A. niger*-5
but studies are required to find how the induced mutants
behave under varied cultural conditions. The author
carried out a series of mutagenic treatments with A.
niger, with a view to improve the yield of citric acid.
The optimum concentration of sucrose and ammonium
nitrate and the effects of pH, time of fermentation,
temperature, some inhibitors to improve the yield of
citric acid by the mutant, A. niger AB 1801, are also
reported in this paper.

Materials and Methods

Development of the mutant strains 0f A. niger: In the
course of mutation studies with ethylene imine and
ultraviolet rays of A. niger strain about 1,976 mutant
strains were isolated. Out of these mutants only A.
niger AB 1801 which produced 11.6 mg/ml citric acid,
was selected for further studies.
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Medium and cultural conditions: The parent culture,
A. niger strain AB, and mutant strains were maintained
on malt-extract and yeast-extract agar slants at 4°C.
The Czapek-Dox agar medium was used for the mutation
studies. The medium | was used for the fermentative
production of citric acid consisting of sucrose, 12;
NHAN 03 0.22; MgSO047H20, 0.02; K2HP04, 0.1 per
cent and pH, 3.5. When the cultures were needed for
mutation studies, they were transferred to slants of malt
extract and yeast extract agar and incubated at 27°C for
7 days for sufficient sporulation. Spore crops were
harvested by washing the slant with sterile distilled water
and filtering the resulting spore suspension through
several layers of sterile absorbent cotton. The spore
density was adjusted to 2.6x 107 per ml of the suspen-
sion. This spore suspension was used both for mutation
studies and for the inoculation of the fermentation
medium. Surface culture fermentation was carried out
using 500 ml flat flasks, each containing 150 ml of
medium. The flasks were then incubated at 27°-28°C
for 8 days. o . .

Various factors influencing the production of citric
acid: The optimum cultural conditions for the produc-
tion of citric acid by A. niger AB 1801 were worked out
by keeping all the factors constant except the one which
was varied. The factors studied were (a) different conc-
entrations of sucrose, (h) different concentrations of
NHIN 03, (c) pH of the medium, (d) time period of
fermentation, and () temperature of fermentation. Fer-
mentation conditions were the same as described before.

Determination of citric acid concentration: Aliquots
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of fermented medium were removed periodically and the
total acidity in each was determined by titration with
0.1 N NaOH using methyl red as indicator. On the days
of peak acid production, the contents of each flask were
filtered and citric acid in the filtrate was estimated by
converting to pentabromoacetone, according to the
method described by Snell and Snell6. The residual
sugar was determined by Summer’s7 3,5-dinitrosalicylic
acid method.

Results and Discussion

Selection of mutants of A. niger:  The parent culture
used in the experiment was A. niger strain AB, selected
out of hundred isolates of the fungus from” various
sources. Spore suspension of this parent strain, contain-
ing 2.6XI07 per ml, was then treated with ethylene
imine and UV-rays. In the ethylene imine treatment,
ithas been observed thata concentration of 1:4000, of the
mutagen is most effective for mutation. This concent-
ration was, therefore, used for the treatment of spores of
the parent cultures. After treatment for 1,2,3,4, and 5
hr the spore suspension in each case was diluted and
plated out in Czapek-Dox (CD) agar medium. 1,256
Isolates were selected from different stages of treatment
with ethylene imine for the citric acid production. It was
observed that the mutant, A. niger AB 501, gave higher
yield of citric acid (445 mg/ml) in medium 1. The
spores of the mutant, A. niger AB 501 were then exposed
to UV-rays at the distance of 12 cm. The source of radi-
ation was a Hanovia germicidal lamp (15 Watt). Samples
were irradiated for 10,15,20,25 and 30 min. The treated
spores were plated out in Czapek-Dox agar medium.
Colonies were then transferred to malt-extract and
}/east-extract agar slants. 720 isolates were selected,
rom different stages of treatment with UV-rays, for
citric acid production. It was observed that the mutant
A. niger AB 1801 gave the highest yield of citric acid
60.0 mg/ml) in medium I. The most promising mutant,

: nl%er AB 1801, was therefore, studied to standardize
the _cultural co_ndltons for fermentatlon

Effect of different concentration of sucrose: It has
been found that sucrose is the best carbon source for
the citric acid production. Table 1 indicates that the

Table 1. effect of different concentrafions of sucrose on
citric acid production by Asperglllus nlger AB 1801

Sucr Amrr Eﬁgﬁ acmlp mIN au ) Conversmn

1N

Valles are'averages of triplicates
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optimum level of sucrose in the medium | for the
productlon of citric acid is 15 per cent.

Effect of different concentration of ammonium nitrate:
Different nitrogen sources such as urea, ammonium sul-
phate, ammonium nitrate, ammonium chloride, sodium
nitrate, ammonium acetate, ammonium tartrate, am-
monium oxalate, diammonium hydrogen phosphate
were then examined for their effect on citric acid pro-
duction. It has been found that ammonium nitrate is the
superior nitrogen source for the citric acid production.
Table 2 shows that the optimum level of ammonium
nitrate for the citric acid production was 0.22 ﬁer cent,

Effect ofpH on the citric acidproduction: The initial
pH of the medium was adjusted to 2.0, 2.5, 3.0, 3.5,
40, 45 and 5.0 with IN HCL or NaOH. Flg 1 shows
tha3t5the optimum pH for the citric acid production
IS

Table 2. effect of different concentrations of ammonium
nitrate on citric acid production by Aspergillus
nlgerab
A n (%1 laf&)aud CIN Citr(ijp
it ?UH%P% %e o &
from)
0.0 9 212
015 150 78.6 9 480
0.20 150 1022 % 622
i r B IE
030 150 o 8 @

*Values are averages of triplicates.
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HAWK: FERMENTATIVE PRODUCTION OF CITRIC ACID BY Aspergilltts niger
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Fig 2. Effect of temperature and fermentation period (da
Igf?he aitric acid p%ﬁuctlon Aspergillus nlgepre AB %3)0 C)

-0 2I°CC A=A B°C

Effect of temperature and fermentation time on the
citric acid production:  The effect of different tempera-
ture and fermentation time on the citric acid production
are shown in Fig. 2. The optimum period required for
fermentation for citric acid production was 9 days. A
temperature of 27°C optimally favoured the production
of the citric acid (80.2 mg/ml) and a lower or a higher
temperature significant by decreased the yield of the
citric acid.

The final composition of the medium and cultural
conditions for the citric acid production by A. niger AB
1801 were maintained as follows:

Sucrose, 15.0; NHANO03 0.22;
MgS047TH2, 0.02 per cent; pH, 3.5:
time, 9 days and temperature, 27°C. .

Effect or various suBstances on citric acid formation:
Various known substances, having significant influence
on citric acid production, were included at the start of
the fermentation. The results are shown in Table 3. The
addition of sodium monofluoroacetate increased the

KHPO4, 01;
fermentation

Table 3. effect of various substances on citric acid ro-
duction by ASpergillus Niger a» 8ot '
Compound Amount added  Citric acid
added (pinole) (mg/ml)*
No addition 80.2
Sodium monofluoroacetate 50 95.0
Potassium ferrocyanide 150 20.8
Methyl alcohol 2000 80.0
Sodium succinate 150 80.2

} Values are averages of triplicates.

1 g' q o " 12

M3
Table 4. effect of addition of sodium monofluoroacetate
oncitric acid proauction Dy ASPRrgilius Niger ab iso1
Sodium Time of Citric acid
monofluoroacetate addition (mg/ml)*
(mg/litre) hr)
0 — 80.2
10 0 80.2
30 0 9.5
50 0 100.0
100 0 90.4
10 24 80.2
30 24 1050
50 2 1204
100 24 9.0

- Values are averages of triplicates.

citric acid production. On the other hand, the addition
of potassium ferrocyanide decreased the production
of citric acid. No effect was observed from the addition
of methyl alcohol and sodium succinate. The cumula-
tive amount of citric acid was remarkably increased by
the addition of an aconitase inhibitor such as sodium
monofluoroacetate but decreased by the addition of
potassium ferrocyanide because ICDH activities of the
cells were lowereds.
Effect of different concentrations of sodium monofluoro-
acetate on citric acid production: The production of
citric acid was increased by the addition of sodium
monofluoroacetate. Table 4 indicates that the produc-
tion of citric acid remarkably increased by the addition
of 50 mg/litre of sodium monofluoroacetate after 24
hr of fermentation. It is also found from Table 4
that a lower concentration of sodium monofluoroacetate
(10 mg/lit) had no effect on citric acid production when
added to the medium both at 0 and 24 hr of fermen-
tation but if the sodium monofluoroacetate concent-
ration was further increased there was increased citric
acid production which was much greater if the sodium
monofluoroacetate was added after 24 hr of fermen-
tation.

Further studies are in progress to test this culture to
assess its industrial utilization for large scale production
of citric acid.
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Following corrections are to be made in the article indicated below:

“Studies on Papads based on blends of black gram with cereals, pulses and
(2) “Brabender farinograph as atool inthe objective evaluation of papad dough”

by S.R. Shrupalekar and K. V. L. Venkatesh published in this Journal 1975,12 (1), 32 and 36

(1)

starches”

Page  Column

32
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33 Table 1
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37 Fig. 2

38 Table 1
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Papada
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Creamy yellow
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Black gram:
green gram
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soft
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dusting

eatra

Corrected as

Papads

Green gram were 40 to 42%
as compared to 45% for
other blends

Creamy yellow

Jeera flakes, 2.0
Black gram with: green gram

which did not contain.
and wheat it was

rrquired extra dusting
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Studies on Hydrogen Sulphide in Cheddar Cheese at
different Stages of Its Manufacture and Ripening

C. M. Kapoor, Joginder Singh and R. V. Rao*
National Dairy Research Institute, Karnal, Haryana, India

Manuscript Received: 27 November 1974

)
i Talns)egﬂk

Kristoffersen et a/.1reported higher concentrations of
hydrogen sulphide in cheddar cheese from raw cow milk
as compared to the cheese from pasteurized cow milk
and the same was responsible for perceptible differences
in the flavours of these two cheeses. The presence of
minute quantities of hydrogen sulphide and other
sulphur compounds seems to be essential for a desirable
aroma in cheddar cheese. An insufficient or excessive
amount of these compounds beyond a certain level may
be undesirable. Mabitt2 propounded that metabolic
changes of sulphur compounds in cheese which resulted
in the production of hydrogen sulphide might serve as an
indicator of flavour production.  Kristoffersen and
Gould3-5 established a significant correlation between
hydrogen sulphide and typical cheddar cheese flavours.
Kristoffersen and Nelson%reported that after six months
ripening, cheeses containing the highest relative con-
centration of free hydrogen sulphide received the highest
cheddar cheese flavour intensity score. Walker/ was
unable to stimulate cheddar type flavour by the incorpo-
ration of ketones and fatty acids, unless thioacetamide,
a source of hydrogen sulphide, was added.

The changes taking place in hydrogen sulphide at
different stages of manufacture and ripening of cheddar
cheese have however not been reported systamatically
in the literature. Hence an attempt was made in the pre-
sent study to follow up these changes in cheddar cheese
from cow and buffalo milks.

Materials and Methods

Cheddar cheese was manufactured at the Experimental
Dairy of NDRI, Karnal, from standardised (3.5 per cent
fat and 9 per cent SNF) cow and buffalo milks, which
were pasteurized by HTST method. In all eight batches
of cheese, four each of buffalo and cow milks were pre-

Smfaﬁuwe stgrsjied.me 0rrilkof btté‘falo ino
o

curing n%e

ning Lpio a pen

pared. A mixed starter culture consjsting of Strepto-
coceus tactis and Streptococcus cremoris was used.  The
ripening of cheese was carried out in the cold storage
room under controlled conditions of 75 per cent relative
humidity and at 10°£0.5°C.

Hydrogen sulphide was determined by the p-amino-
dimethylaniline (PAD) method of Badings and VanDer
Pol8and of Kristoffersen et all with some modifications.
Alkaline pyrogallol washed air was used for aspiration.
Hydrogen sulphide gets converted to methylene blue
and colour read in a Beckman DU spectrophotometer,
at 665 mp using distilled water as a reference. The
values were read against a standard curve.

Results and Discussion

Data on the hydrogen sulphide at different stages of
manufacture is presented in Table 1for cow and buffalo
milk. It has been observed that raw cow and buffalo
milks had no hydrogen sulphide. However, after paste-
urization the buffalo milk showed a higher value of 14.79
as compared to 11.90 p-g/l00g of cow milk. When
starter was added there was a decrease in the hydrogen
sulphide in the milks of both cow and buffalo. There was
a further decrease when rennet was added to both the
milks apparently due to the influence of light, oxygen
and volatilization of hydrogen sulphide at temperatures
of renneting and time of holding. Badings and VanDer
Pol8 also reported a similar influence of light, oxygen
and volatilization on the hydrogen sulphide.

The hydrogen sulphide of whey at pitching stage
increased in cow and buffalo milks because of an increas-
ed heat treatment from cutting to pitching stage. The
curd was observed to contain less hydrogen sulphide as
compared to whey. This may be due to albumin and
especially fl-lactoglobulin, which is the primary source

t Presat adloress: SRS, National Dairy Research Institute, Bangalore.
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Table 1.

Particulars

awmilk . l\l
unsed mik .
I[k+ Starter
+ e

B
reemhégsaler%ooping)

of sulphydryls, being released in whey9. The buffalo
milk curd had a slightly higher hydrogen sulphide—
2.45 ju.g/100g as compared to 2.20 pg/lOOg of cow milk
curd at pitching stage. Whey at the time of drainage
had a different picture, the buffalo milk whey having just
half the concentration than that of cow milk whey.
However, the values were more or less similar in the
green cheese of both cow and buffalo milks. The quanti-
ties of hydrogen sulphide in green cheese were the lowest.
This fact resembles the observations of Swiatak and
Poznanskil0who reported the retarding effect of common
salt on hydrogen sulphide content in trappist cheese.
After waxing, the cheese blocks were kept for ripening.
The cheese samples were analysed at fortnightly intervals
for hydrogen sulphide. A gradual increase in hydrogen
sulphide observed during 105 days ripening is depicted
in Fig. 1. The concentration of hydrogen sulphide varied
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Fig. 1 Hydrogen sulphick content during ripening
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hydrogen sulphide (jJU.G/100 g) at various stages of manufacture of cow and buffalo milk Cheddar cheese

Values of hydrogen sulphice

from 0.86 to 34.62 pg per 100g in buffalo milk cheese and
from 0.86 to 40.38 pg/l0Og in cow milk cheese. Lawrencell
reported an average hydrogen sulphide concentration of
55 pg/lO0g of cheese, after 1 to 4 months of ripening
in New Zealand cheddar cheese. Our present findings
are in fair agreement with the above report. After 75
days of ripening, fluctuation in hydrogen sulphide was
observed. Such type of fluctuations have also been
reported by Kristoffersen and Gould5. After 105 days
of ripening, cow milk cheese excelled in flavour and
acceptability as compared to buffalo milk cheese. This
clearly indicates an existence of a correlation between the
cheese flavour and its hydrogen sulphide content. Grade
‘A’ cheddar cheese was always found to possess higher
hydrogen sulphide concentration as reported by various
workers3 and this had been significantly correlated
with their flavours. Walker7 also established that the
presence of hydrogen sulphide was necessary for an
improved cheddar type flavour.
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Processing and Nutritional Evaluation of Calcium Caseinate

M. R. Srinivasan, M. V. L. Rao and K. S. Srinivasan
Central Food Technological Research Institute, Mysore 570013, India

Manuscript Received: 5 December 1974

Comparisons of the essential amino acid com{)osition and protein efficiency ratio determined by rat bigassay have shown that the
processing steps involved in the caicium-sucrate method of preparing calcium caseinate exert no'deleterious éffects on the essential

amino acid makeup or ph¥5|olo ical utilization. Use of ammaonium hy )
best as It causes no loss ot the phosphate groups required for binding'the calcium an

Calcium caseinate is a readily acceptable protein
supplement which can be effectively employed in the
clinical management of protein-calorie malnutrition and
related disorders. Itis easily dispersible in water and can
be conveniently administered in regulated doses either
in the form of a beverage by itself or added to other
beverages or food preparations.
for the production of this valuable proteinate was
developed at this institute based on the use of calcium
sucrate for incorporating the calcium into the protein.
The process comprises the following steps: (a) Washing
the casein in hot (70°C) water, (b) dispersing it in am-
monia, (c) adding the requisite quantity of calcium as
calcium hydroxide in sucrose solution, and (d) finally
roller drying (50 psi steam pressure, 130-140°C).

[t is known that heat treatment under certain con-
ditions is detrimental to the nutritional quality of protein
mainly because some amino acids are destroyed and
certain others rendered non-available3. The deleterious
effect of heat on the nutritive value of milk proteins and
particularly casein has been reported4-6. The effect
appears to be proportional to temperature as well as
time. The damage has been traced to decreased digestibi-
lity and consequent lowered growth promoting value
for rats. A similar effect has also been observed in
dogs7. A significant decrease in the protein efficiency
ratio of casein subjected to dry heat over 100°C or to
heating at 95°C in aqueous medium, as compared with
raw casein (acid precipitated commercial casein) has
been observed.

Sulphur amino acids as well as serine and threonine in
peptide combination are known to be adversely affected
by alkali treatment8. Alkali lability%-12 is a characteris-
tic feature of the phosphate groups in casein. On heating
in sodium hydroxide solution, the phosphate groups are
cleaved off readily and quantitatively through a process
of 3-elimination with the initial formation of dehydro-
alanine.  As the protein bound phosphate groups,

A novel process?

droxide for d|5é)ersmg and processing the protein appears to be
leaves no salt residugs in the end product.

mostly present as o-phosphoserine residues, are the
primary sites of calcium binding, the effect of alkalis on
the splitting of phosphate is also an important factor
to be reckoned in the processing of casein.

In view of these considerations, experiments were
designed to ascertain the effect of the processing steps
involved in the preparation of calcium caseinate, on the
nutritive value of the product as compared with the
original raw casein. The effect of alkalis on the cleavage
of phosphate from the protein was also examined.

Materials and Methods

Casein: Fine grade, lactic casein from a commercial
source was used for the preparation of the calcium
caseinate.

All chemicals used for the analytical work were of
ANALAR quality.

Proximate analysis: Standard procedures of the
AOACL) were followed for the analysis of proximate
principles.  Calcium was analysed according to the
method of Clark and Collipl4. The proximate compo-
sition of the casein and calcium caseinate were:

Casein~ Calcium caseinate

L
Traoss

Amino acid composition: The essential amino acids
content of the casein and of calcium caseinate prepared
from it were determined according to microbiological
procedures described by Barton-Wrightls. The stored
sample analysed had kept well for 24 months at room
temperature (ambient temperature varying between

22°-32°C over the seasons) in air in sealed polythene
bags.
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Nutritive value: The PER of raw casein and
calcium cagseinate were assayed on weanling albino rats
at 4 and 8 week periods by the method of Oshorne,
Mendel and Ferryl6. The diet contained 10 per cent
protein, 10 per cent fat (refined groundnut oil), 2 per
cent salt mixtureI7 and 1 per cent vitamin mixture18. At
the end of the 8week feeding period, blood was drawn
by cordiac puncture for determination of serum proteins
by the biuret procedureland the animals were sacrificed
and livers excised for the determination of total protein.

Alkali cleavage of phosphate: For studying the re-
lease of phosphate from casein by alkalis, 10 per cent
(wlv) dispersions of the protein were prepared in
0.25, 0.5 and 1 N aqueous sodium hydroxide or am-

TaBLE 1. ESSENTIAL AMINO ACID COMPOSITION OF CALCIUM

monium hydroxide solutions and incubated at 37°C for
1,357 and 24 hr. The inorganic phosphate released
was estimated in TCA (10%) filtrates of aliquots of the
incubate.

Results and Discussion

As is evident from the results in Table 1, there is very
little difference in the essential amino acids makeup
between the casein and the calcium caseinate derived
from it according to the method developedl Further-
more, even upon storage for two years, the amino acid
composition of the calcium caseinate had shown little
alterations. The findings support the conclusion that the
processing steps and conditions adopted have neither
caused destruction of the essential amino acids in the
casein nor have they initiated any changes which on
long storage over 24 months could slowly lead to their

CASHINATE degradation
Amino acid Casein Fres Clun,&ﬁc&%é(nﬁegto Similarly, there is no difference in either intake,
) ~at room te digestibility or PER between the two proteins (Table 2)
g amino aeid/16 gN nor in the serum and total liver protein levels between
rginine 43 41 42 the animals fed on the two proteins (Table 3). The
Histiciine 20 18 19 results are in accord with their amino acid composition
Lysine 6. 59 58 and indicate that the processing steps followed in the
ryptophane 13 14 13 preparation of the calcium caseinate have not impaired
Phenylalanine 49 50 49. to any measurable extent the essential amino acids in
TNl?rtg%?rll? %% 29 %8 the casein or their physiological availability and utiliza-
\ - - - tion.

Lelcing 110 105 nr The study of the release of inorganic phosphate from
Isoleucine 12 71 6/ casein by alkalis (Figure 1) has demonstrated that

Valine 15 14 4

sodium hydroxide at 0.25 N and ammonium hydroxide

All the amino acids were estimated by microbiological assay.  at concentrations between 0.25 and 1.0 N (pH 7) and at

Table 2. protein efficiency ratio (per) of casein and calcium caseinate
Diet Initial, D Ftour \émk'periOd' n PR D I;J'ghtF\)/\ggk s PER
¢ Wit e e %{;ﬂ mde e b u
@ © @ @ @ © O
Males
A Caein 463 B4 A8 48 1B 503 N4 BT 18
3 Clom e 62 M8 BU B3 0 277 y 77 605 185 180
[N W eror — — — — U291, — — — .
(BA 2,339 OJ?\IJé’Q 14
Fermeles v
A Csein 60 265 B3 8 26 N67T B2 B 17
B, Calcium caseinate b7 22 B6 62 231 @97 ©9 130 1M
Diff in PER (B-A) with standard error - - - = 0.0{%%9.09 - — = 00007

The proteins were used at 10 per cent level in standard test dliets.

Six male and 6 female rats were distributed into the two groups according to the randomised block design, figures represent average.
*NS: Not significant
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Table 3 serumprotein and liver protein levelsin rats fed casein and calcium caseinate

Serum protein (g/100 ) UE{EV rofein
bumln GIobulln Total

B 11318

Test of significance (A~B)
Sl)éve male (M) and 6 female (F) rats were distributed into the two groups according to the randomised block design: figures represent

As Pne le of serun:)lnI gt:el C%palet% %Fr;e \')érb Ig%et ecRralquerafsrhe aveorsatgg ﬁu%ethegem algooup, the corresponding albumin and

Ng ot significant

. References
: 1 Sripi Qutanurt P. N, Sreeni
> W d Tt}c/hnol Champayasa%é 3{9
| i'(I)DSHN;l,\(I)OPH h and Surzh
5 - 2 Srinivasan, M, Ad
| 4 Q)lNature Load % hgﬁﬂ\l ey
2,3 3 GY%E%WFQGH,AFWLOVEGHMKJNUH
~' 0-25-t;:0 N NH4 OH"
E § fiie - " i _aH*7 4 F&I%BW and Mitchell, H. H., 3. agric. res., 19,
1025 N KaOH ]
. 37 5 e ight 5 C(Juﬁu% BlgngrgaglAF Weast, E. O. and Parker, J,
Fg. L Relﬁgfe fIﬂOé‘ anic phos frmcaseln alkalis J Nutr Ei%l\/b g%@
re ease % pro e|n aqueous [Spersion. 7. h : %48Gr00d¥86M and I\/brgan, A F, Amer. .
P y5|0
37°C do not split off phosphate to any measurable
extent while sodium hydroxide at 05 and 10 N con- 8 NI&&F} : léboShmn L A ad Sackl L J, 1. oairy sei,
centration (pH>10) rapidly hydrolyses the phosphate g Remlngton C. and Kay, H. D, siochen. 3., 1906, 20, 111,
ester bonds. The accelerated release is obviously a pH 10' Remington, C, siochen. 1. 1927 21 1179,
effect.  Ammonium hydroxide at 1 N concentration '
appears to be doubly innocuous because it does not 1 A%qerSOﬁ%_ ardKe”ey"]‘] 3. Amer. dlient. Soc., 169,
cleave the serine (and threonine) bound phosphate 1y I\/Ian’son W, and Carolan, T., 3. Dairy Res.. 1972 39, 180,
groups of casein and evaporates off during the roller- )
drying without leaving any undesirable salt residues 3 Off'c &Eh‘)d”v\‘)asﬂys' on 8tl(18[ﬁf|godmﬁ&fgncu'
in the end product. Further, even at the high tempera- 14 CIarK EP andOolllp B, 1. biol, Chem. 1925 63, 461,
ture attained during the roller drying no phosphate 15' RartonWh ’

ht E C The M|crob|olog|c|51 Assay of the

appears to be severed off from the casein dispersed in the W E? itmen, London,

. ; ; ; Complex and Amino acids
ammonia-calcium sucrate medium as evidenced by the

fact that the phosphate content of the casein and of 16  (Oghome Mendel, L B and Ferry, E L, 3. biol. Chen,
calcium caseinate are almost the same. These obser- 9 3;%3 ’

vations are in conformity with those of other investi- 17 Hubbe| &ﬁ %dd L B and Wakemann, A J, 5.
gators) who have also employed ammonia hydrolysis Nutr., 14

for preparing the major phosphopeptides of casein in 18 D Y. Casti el J. A, canad.
quantity. . B|ochem Physiol., H!&gRs%Canp
ACkﬂOWledgelTEnt 19 G%Tgﬂnj 1%&3 B?YWH C.J and David, M. M, 1. biol.

The authors thank Sri A. N. Sankaran for statistical 2, SJndg;*ar gjan, T A
examination of the bioassay data. Biochen. Blophvs Acta, %58 1S
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An attempt has been made to saccharify bagasse enzymatically. Cellulase inthe culture filtrate from Trichoderma viride QM sa caus-

ed saccharification. Optimum saccharification was found to"take place at pH

ration to culture filtrate ratio of 2 mﬁ
treatment when further modified by

h.1 temperature, 50°C and at a substrate concent-

per ml of culture filtrate (having activity of 35 units per ml). . Bagasse obtained b% preliminary
eating followed by grinding, alkali treatment and neutralization Could sacchari

dgasse to an

appreciable extent of 24% based on the amount of bagasse used in reaction mixture. Cell propogation studies w% liquid centri-
fugate of bagasse hydrolyzate indicated that it may serve as a substrate for food yeast propogation.

Cellulosic materials which occur abundantly in nature
can be hydrolysed by cellulases to fermentable sugar* .
Among the organisms strains of Trichoderma viride are
now widely used to produce cellulase for cellulose
saccharification. Enhancement of saccharification of
cellulose by cellulase through proper modification of
cellulosic substrate has been reported5. Bagasse, a cellu-
losic waste from cane sugar industry is available in
abundant quantities in India and other countries. Its
effective hydrolysis into fermentable sugar can meet the
scarcity of raw materials for fermentation industries to a
large extent. The present work intends to show that
bagasse can he saccharified appreciably by proper
modifications and enzymic hydrolysis and the hydro-
lyzate thus obtained can be used for cellular synthesis of
food yeasts like Saccharomyces CEerevisiae.

Materials and Methods

Bagasse: Sugar cane obtained from an agricultural
field in Uttar Pradesh was cleaned and shredded by
rotary knives followed by extraction of juice by passing
through a roller extractor repeatedly. Heavy pressure
on the roller coupled with use of water on the partly
extracted material made it possible to remove 95-98 per
cent of sucrose of the cane. The fibrous residue obtained
from this operation is whole hagasse.

Preliminary treatments: The upper hard layer of
bagasse was removed and softer cellulosic portion
known as pith was cut into small bits which on analysis
showed to contain 52 per cent cellulose on dry basis. It
was treated with dilute sulphuric acid (2 per cent v/v) at
80°C for two hours with constant stirring to remove

pentosans. The fibres were separated by filtration and
Present address:  *Biochem
»CFTRI., Mgore 570003

washed thoroughly with water followed by treatment with
0.1 N NaOH at 80°C for two hours with continuous stir-
ring to remove lignin. After filtration and repeated and
thorough washing the fibrous material was dried under
sun for eight hours. The dry material was disintegrated
first in @ waring blender, then in a ball mill and finally
screen analysed for different mesh sizes in an electrically
driven Rotap testing sieve shaker using 44, 85, 100, 150,
200 and 240 meshes (having particle size range as indi-
cated later) of US Standard Screen for 30 mim.

Enzyme source: The organism used for the pro-
duction of cellulase was a strain of Trichoderma viride
QM 6a, obtained from the Department of Food Techno-
logy and Biochemical Engineering, Jadavpur University,
Calcutta. Culture medium composition was same as
described by Mandels et al6. Two hundred and fifty ml
medium at pH 5.3 was sterilized in each of 1 liter Erlen-
meyer flasks and was inoculated with 5 per cent (v/v) of
inoculum prepared in 10m1 sterile physiological salt solu-
tion (0.85 per cent NaCl solution) from a glycerol agar
slant culture. Fermentation was conducted at 29°C for
14 days on a reciprocating shaker having amplitude of 3
inch and 96 strokes per min. At the end of fermentation,
broth was centrifuged at 900 rpm for 30 min and
supernatant containing cellulase was stored at 4°C for
use as culture filtrate in saccharification.

Enzyme activity and sugar estimation: Enzyme acti-
vity in the culture f.ltrate was determined by the method
of Levinson and Reese/ and expressed in the same unit
of CMC saccharifying activity. The culture filtrate was
found to have 35 units of CMC activity per ml. Reducing
sugar was estimated by dinitrosalicylic acid (DNS)
method8. In all experiments sugar was estimated before

. Division, Indian Institute of Technology, New Delhi-110029
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and after enzymic saccharification of bagasse and the
difference is reported in results.

Growth measurements: In the study of cell propa-
gation on bagasse hydrolyzate growth was expressed in
terms of optical density (0.D) per ml by measuring with
the help of a colorimeter. It is also expressed as the
amount of cell mass produced (dry weight) per unit
weight of cellulose hydrolyzed. Amount of cellulose
hydrolyzed was determined from the difference of the
weight of bagasse before and after hydrolysis.

Results and Discussion

Since almost all enzymes exert their optimum activity
at a particular pH and temperature, it was necessary to
determine the effect of these parameters on enzyme
saccharification.

Effect of pH: For observing influence of pH, re-
action mixtures containing 5.0 mg of bagasse (240 mesh
size) and 5 ml culture filtrate (35 units of activity per ml)
were maintained at different pH by adding 5 ml of
Mcllvain buffer of different pH ranging from 4.5-5.5
and were incubated at 37°C for 4 hr on the reciprocating
shaker. After incubation, reaction mixtures were centri-
fuged to remove unreacted bagasse and supernatant
were analysed for reducing sugar per ml of reaction
mixture. Results shown in Table 1 indicate optimum
saccharification to occur at pH 5.1. Reducing sugar pro-
duced at this pH is 0.038 mg per ml reaction mixture
corresponding to per cent hydrolysis of 7.6 based on the
amount of bagasse used in the reaction mixture.

Effect of temperature: Reaction mixtures containing
5.0 mg bagasse, 5 ml culture filtrate and 5 ml Mcllvain
buffer at pH 5.1 were incubated for 4 hr at different
temperatures as shown in Table 2. Temperatures were
maintained on a shaking waterbath. After incubation
reducing sugar and per cent hydrolysis at different
temperatures were recorded as in Table 2. The optimum
temperature requirement for bagasse saccharification by
the culture filtrate is 50°C.

Table 1 effect OF PH ON THE SACCHARIFICATION OF BAGASSE
BY THE CULTURE FILTRATE

Reaction mixture Reducin? sugar produced. % Hydrolysis

D (mg/ml o reaction mixture)

45 0028 b6
48 0032 64
50 0.036 12
bl 0038 16
52 004 68
53 0.030 60
54 0028 56
59 0.0 50
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Table 2. effect of temperature of incubation on saccharifi-
cation BY CULTURE FILTRATE

Reaction mixture Reducin% sugar produced %Hydrolysis
temp. °C (mg/ml of reaction mixture)
25 0.010 2.0
30 0.012 24
37 0.020 40
42 0.029 58
48 0.035 70
50 0.040 8.0
54 0.033 6.6
60 0.027 54

A pH of 51 and temperature of 50°C corresponds
with those of other investigators9,10.

Effect ofsubstrate to enzyme ratio:  Reaction mixtures
containing 5 ml culture filtrate, 5 ml Mcllvain buffer of
pH 5.1 and varying amounts of bagasse (240 mesh size)
were incubated at 50°C for 4 hr. After incubation,
reducing sugar and per cent of bagasse hydrolysed were
estimated. Results are presented in Table 3 from which
it can be seen that for optimum saccharification a ratio
of 2 mg bagasse per ml of culture filtrate would be most
suitable. Higher quantities of bagasse per ml of culture
filtrate did not increase the per cent hydrolysis.

Effect of particle size: Typical enzymic reactions
involve the dissolution of the substrate to the molecular
level whereby maximum efficiency could be expected.
Since bagasse is insoluble substrate and because the rate
of hydrolysis of cellulose is directly proportional to its
amorphousl nature the study of the effect of particle
size of bagasse on the extent of saccharification is
important.  Maintaining the same conditions as in
previous experiments but keeping the quantity of
bagasse constant, studies were carried out with bagasse
powder of different particle size. Results are shown
in Table 4.

Table 3. variation of saccharification with CHANGE IN
SUBSTRATE TO CULTURE FILTRATE RATIO

in reaction  Reducing sugar produced % Hydrolysis
Br?%?(staerem(nrwega/%ll()m (mg/ml rgeac%onpmixture) oy

0025 50

1.0 0.045 90

]..5 0051 10.2

20 0.070 140

25 0.070 140

30 0.070 140

35 0.070 140

40 0.069 138
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Teble 4. particle size a a variable in saccharification
produced  YoHydrolysis

Baz?nslxcergr%r%t?s)size (Fr{%)]r%‘ngeg on' mixture
353<X <1 0076 76

178<X <152 0092 92
152<X <104 0104 104
104<X<76 0114 114
76 < X<66 0125 125
6 <X 0.160 160

o A e o B cr ey

[t can be seen from Table 4 that as particle size of
bagasse decreases the extent of its enzymic saccharifi-
catiop or in other words per cent hydrolysis increases.

Substrate modification: Bagasse obtained by prelimi-
nary treatments as described before was subjected
further to several kinds of treatments, namely treatment
with stronger acid (5 per cent H2504) and stronger alkali
(1 N NaOH) followed by washing, heating (75°C),
heating followed by grinding, alkali treatment, neutra-
lization and drying. Acid and alkali treatments were
carried out for 2 hr. Heating was carried out for one
hour. Reaction mixtures consisting of 10 mg modified
bagasse (66<x<76), 5 ml culture filtrate and 5 ml
buffer at pH 5.1 were incubated at 50°C for 4 hr after
which per cent hydrolysis was determined as described
before. Results are given in Table 5.

[t seems from the results in Table 5 that for maximum
saccharification of bagasse, proper modification through
appropriate treatments prior to saccharification s
necessary.

Growth of yeast on bagasse hydrolyzate: The liguid
containing fermentable sugar obtained by emzymic
hydrolysis of bagasse was centrifuged at 900 rpm for 30
min and the clear liquid centrifugate was used to test
its suitability as a raw material for cellular synthesis of

Teble 5. effect of substrate modification on enzymic
HYDROLYSIS OF BAGASSE

Type of treatment  Reduicing Sugar prociu .

» ( mpge onpmﬂucree? QeHydrolysis

NQ et e re 008 0

Acid reaed 03 130

Nlkal reted 01 147

ekl 01 17
Inaing, ..al-

fon Efﬁéqd”rﬁ“ﬁgpé"za' 0240 240
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Teble 6. growth of s, cerevisiae on bagasse hydrolyzate

and glucose medium
Medium erwn%(l)udr{]snl of Growth
ric ro y%gse 16 0|%§e W' )%all -
GlHﬁtorSleﬁgela\iAt%?n & 2 030 oo

Saccharomyces CEIevISIae, a food yeast. In the hydrolytic
reaction 2'mg of modified bagasse was used per ml of
culture filtrate. The clear hydrolyzate was concentrated
by evaporation to give a fermentable sugar concentration
of 5.0 mg per ml of centrifugate. This concentrate was
autoclaved, cooled and fortified with MgS04, TH,
0.15 mg/ml, (NH4)s PO4 1.0 mg/ml, Ca-pantothenate,
0.5 mg/ml, thiamine hydrochloride, 4.44 mg/ml and
biotin, 0.002 mg/ml under asceptic conditions. It was
next inoculated with 5 per cent inoculum ofthe organism
pl_repared in the same way as described in the case of
richoderma viride QM 6a”and incubated at 28°C on a
reciprocating shaker, having 3 inch amplitude and 96
strokes per min, for 18 hr. After incubation growth
of the organism was measured. For comparison analyti-
cal grade glucose was used in place of concentrated
bagasse hydrolyzate in growth medium. The results
shown in Table 6 indicate that yeast growth in pure
glucose medium is higher, compared with that in bagasse
hydrolyzate medium. This lower growth in hydrolyzate
might be due to the presence of certain hydrolytic pro-
duct which is inhibitory to the growth of yeast.
Conclusion:  Informations on enzymic saccharifi-
cation of bagasse provided in this paper would be useful
in commercialization of the process. Results of the
effect of process variables like pH and temperature for
exertion of optimum activity of cellulase systems of
T. viride QM6a in bagasse saccharification was in
conformity with the findings of other workers9,10.
Enhancement of saccharification by size reduction of
bagasse particles and its modifications by chemical and
physical treatments establish the necessity of proper
pretreatment for optimum saccharification of hagasse.
This is in agreement with the report of some workerb
with different cellulosic material. The extent of sacchari-
fication by acid hydrolysis (7 per cent sulphuric acid solu-
tion) has been reported to be 2.9 percent12. Incontrast 24
per cent hydrolysis has been obtained under optimum
conditions worked out in these experiments. Usefulness
of bagasse hydrolyzate as substrate for single cell pro-
tein production has been reported3. We have also, found
that it can be used in the production of S. CErevisiag, a
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food yeast. It indicates the possibility of substituting 6. rish, F. W and Reese, E T., 5. Bacteriol.,
hydrocarbons by this hydrolyzate as substrate in SCP N%g@%%far

production. Since hydrocarbons have been reported 7. L%mon H. S and Reese, E T, 1. Gen. physiol., 1960, 33,
to impart carcinogenic property to the SCP obtained by

the use of hydrocarbons bagasse can be hydrolysed and 8. Sumrer, J. B. and Somers, aborat riments
utilized as suitable substrate. Biological Chemistry, emlcb %ﬁ( Tﬂﬂ

9. MUkhO d S N Studies on the Effect of Process

ariahles on the Productmn and Activities of Cellulpse
References MHWG nder Submerged Fermentation, Lf N
L Reese E T, Appl. Microbiol., 1986, 4, 0. a&\'pur NIVel |
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UHG; and King, K W, Arch. Biochem. Biophys., 1969, 120, q-o[ge’ T. K. and Kostick, 1. A, adv. chem. ser., 199 %,
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ERRATA

“Studies on pectin methyl esterase activity during development and ripening of guava
fruit” by Pratima N. Sastri and N. V. Sastri, published in this Journal 1975,12 (1), 42.

(A) Page 42, column 1, para 2, line 9.
Matter printed as COOH groups liberated/hr/g. should be readas COOH groups
liberated/hr/10 g.

(B) Page 42, Figure 1.
Curve ‘c’ represents total pectin content (mg ca pectate/l0Og fresh weight).
The second vertical line on the right hand side of the figure represents this
parameter (range 0-800 mg).
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Freshly harvested paddy at 20-24% moisture in several varieties was sun dried under different weather conditions. The effect of
stirring and intermittent covering (tempering) during drying on themlllln%guahty of paddy was evaluated, |t was observed that when

the temperature was hi?h (40-45°C) and humidity was low (less than 4
paddy once in about half an hour and inclusion of one or twa tempering steps when grain reac

0%) direct sun. ryingncaused high breakage. Stirring the
es 17% moisture was highly bénefi-

cial. "Whenthe temperature is mild &2_5-_32°C) the tempering steps may ot be essential. A general recommended procedure 1s to dry
the paddy upto 17% moisture with stirring at'half hour intervals followed by a twoto thrée hour tempering unaer cover and findl

drying to about 14% moisture.

The detrimental effect of late harvesting of paddy on
its milling quality is well known1-6. For minimising
milling breakage, therefore, harvesting of paddy at an
average moisture content in the range of 20-24 per eent
has been suggested and has been increasingly practised in
many rice producing countries. Mechanical driers have
been used, as a rule, for drying of the paddy in the develo-
ped countries and for handling bulk quantities of paddy
in the large assembly centres even in the developing
countries. The land holding situation in many Indian
villages does not however favour the widespread use of
such mechanical driersand calls for a simple, relatively
inexpensive method of drying paddy without affecting
its milling quality. In regions where fair weather is
present at the time of harvesting, sun drying promises
such a possibility provided the deficiencies of sun drying
as customarily practised can be overcome.

Craufurd?, working in Africa, recommended that
paddy could be dried with minimum damage to milling
quality by reducing the severity of the African sun by
interposing a light shading between the sun and the
paddy and not allowing 8rJaddy temperature to rise
beyond 38°C. Chancellord arrived at equations from
which drying rate of paddy could be predicted and his
work showed that drying rate depended on area of paddy
exposed to solar radiation. Frequent raking improved
the rate of drying. Bhattacharya and Ali9improved on
the traditional method of sun drying of parboiled paddy
and stressed the usefulness of an intermediate tempering
step found so useful in mechanical drying of paddy for
minimising milling breakage. The application of the
principles of (i) frequent raking for improving the
uniformity of drying, and («) tempering for moderating
drying rate for better milling quality for drying of freshly

harvested paddy and standardising a workable proce-
dure for adoption by farmers in Indian villages is report-
ed here.

Materials and Methods

Paddy was harvested when average grain moisture was
20-24 percent threshed immediately and freed of chaff.
The paddy was spread in 1inch thick layer on a paved
yard and dried for about 2 hr when the moisture level
was reduced to 15-18 per cent. The paddy was raked
and mixed every half an hour during this period. This
paddy was divided into 3 lots and processed as follows:
One lot was dried continuously without stirring, the
second lot dried with stirring once in every halfan hour
and the third sample was covered with a tarpaulin for
one hour followed by drying for half an hour alter-
nately until grain moisture was reduced to about 14
per cent. Samples were withdrawn at intervals and
moisture content determined by oven drying method by
drying at 105°C fcr 16 hr. All samples were shade
dried to about 14 per cent moisture for milling. Milling
quality was determined in a McGill type laboratory
sheller10.

Based on this initial explorative study conducted at
Hiriyur (with air temperature, 39 to 44°C and RH 44 to
20 per cent) on one variety (Halubbulu), experiments were
carried out in May 1972 on 4 other varieties at Ganga-
vathi Farm, Karnataka State where environmental
temperature varied from 29 to 37°C, ambient RH vary-
ing from 60 to 40 percent. In January 1973 these studies
were extended to 3 other varieties at Nagenahalli Farm,
Mysore where ambient air temperatures were lower
(24 to 30°C, the RH varying from 60 to 40 per cent). In
order to study the effect of drying with higher air tem-
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peratures two more varieties were sun dried during the
summer of 1973 at the Bhavanisagar Farm, Tamil
Nadu State(34 to 39°C and RH 65 to 61per cent).

Results and Discussion

Data from studies on the drying characteristics of
paddy are presented in Fig. 1-4. Typical data on one
variety in each of the four sets of experiments are present-
ed. As can be seen from the curves presented in Figl-4,
continuous drying of the paddy allowed drying in a
short period but caused higher breakage than when the
drying was slowed down by tempering or holding in
between drying steps. The beneficial effect of stirring
once in half an hour is evident from the data in Fig. L
Summary of milling breakage data for each of the dif-
ferent varieties is presented in Table 1

When the environmental temperature was mild (25-
32°C) as in the winter experiments at Nagenahalli the
differences between the shade dried and the sun dried
paddy samples tended to become very small indicating
that continuous drying may be possible in such environ-
ments. However when the ambient temperature was
high (35-40°C) as in Hiriyur or Bhavanisagar or when
the paddy had poor milling quality due to varietal
peculiarity as in Jaya and M CM -2 the difference between
the control shade dried paddy and the sun dried paddy
samples was large. In such cases the inclusion of one or
more tempering step would be beneficial.

Although three or more tempering steps have been
included in many of the experiments represented in
Fig. 1-4, further studies have shown that two tempering
steps are quite sufficient as milling quality of paddy was
essentially similar between the two step or four step
tempering procedure. For varieties with fairly good
milling quality (S—701, IR-20 and S—749) even one
tempering step of 3-4 hr is practicable without causing
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exposure of the paddy to the direct sun. In studies to
find out the essentiality of heaping during the tempering
period, it has been shown that the paddy could even be
spread during the tempering phase but has to be under
cover against sun. Moisture determinations show that
slow drying continues to occur even under such covered
conditions.

The major winter harvesting season for paddy is dry
and clear over a larger part of India and sun drying
would be practicable. The summer paddy season is also
normally hot and dry during the day although for the
late harvested summer crop and the ‘Kuruvai’ crop of
Tamil Nadu the weather is monsoon type and unfavour-
able. The present studies show that wherever clear
! 1 weather prevails, sun drying can be practised with
a 4 5 6 7 minimum damage to the milling quality of paddy pro-
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Malathion residue on bhindi (okra) was removed by 89 and 79 per cent due towashmP 87 and 58 /per cent due to open- cooklng
76.and 58 per cent due to steam-cooking, 92 and 92 per cent due to dehgdratlon from fower (0.05%) and higher ( 01/0 treatment
dosages respectively. Thus all the processes removed malathion residue below the tolerance I|m|tof3ppm

In case of carbaryl treated vegetables washm? removed the_residue b¥es and 70 per cent, open_cookin 0y42 and 25 per cent,
steam- cooking by 82 and 49Ber cent, dehydraion by 79 and 77 per centfrom lower (0.25%) and higher ( appllcatlon dosa es
respectively indicating therepy that in case of lower treatment dosage only all the processes except open cookmg removed
residue below the tolerance limit of 10 ppm.

Endosulfan residue due to the agpllcatlon dosages of 0.1 and 0.2 per cent was removed by 35 and 49 per cent by washing, 26 and 24
per cent by open-cooking, 26.93 and 31.12 per"cent by steam-cooking, 58 and 57 per cent by dehydration respectively.” Thus, none
of the processes in any Of the two treatment dosages could remove the residue below the prescribed tolerance Timit o2 ppm.

Some important insect pests of Okra (Abelmoschus inches tall and continues fruiting. The vegetables

esculentus Moench.) particularly the shoot and fruit
borers (Earias fabia Stoll.) jassids (Emrasca devastans
Dist.) and aphids (Aphis “gossypii Glover) are major
limiting factors in the profitable cultivation of this crop.
Naturally, therefore, insecticidal sprays are frequently
used on this crop for its protection from the ravages of
the insect pests. ‘Pusa sawani’ variety of okra which is
often recommended to cultivators due to its high yieIdin%
character, starts bearing when the plants are about

that receive insecticidal deposits due to foliar sprays
reach the market for human consumption. Malathion,
carbaryl and endosulfan have been recommended to
control the pests of okra crop by Lai and Dhalll,
Satpathy and Mishra2, Jat and Srivastaval, and
Dadheechd. The residues of these insecticides on okra
may cause health hazards to the consumers parti-
cularly if the residues are more than the prescribed
tolerance. Since okra are never eaten raw and are

Present address: Department of Zoology, University of Allahabad.
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often washed, cooked or dehydrated before use, the
objective of the experiment was to examine the effect
of these processes on the removal of the residues of
malathion, carbaryl and endosulfan which may remain
on this vegetable in more than desirable quantities if
proper time interval between application and harvest
is not adopted. The initial deposits received from the
above insecticides were taken as the base for examining
the effect of various processes. The results of the studies
conducted from this point of view are reported in the
present paper.

Materials and Methods

Technical grades of malathion, carbaryl and endo-
sulfan were used for preparing standard calibration
curves (after mathematical extrapolation) using distilled
carbontetrachloride, acetone and isopropyl alcohol
(w/v) respectively as the solvents. The commercial
formulations of different insecticides were used as
foliar sprays for field application.  Spray solutions
containing 0.05 and 0.10 per cent malathion, 0.25 and
0.50 per cent carbaryl and 0.10 and 0.20 per cent endo-
sulfan (v/v) were prepared in ordinary tap water.

The crop was raised on the Horticulatural Farm of
Rajasthan College of Agriculture, Udaipur.  The
experiment was laid out in a randomized block design.
The size of each plot was 8 x4 meters. The seeds of okra
variety ‘Pusa sawani’ were sown at the rate of 18
kg-ha. The crop was sprayed 60 days after sowing when
sufficient number of fruits had appeared. A hand
compression sprayer was used for spraying which was
calibrated before use. Spraying was done to the dripping
level.

The samples of normal marketable okra (3-4")
were randomly drawn from each treated and control
plot, 1-2 hr after the spraying. The samples were col-
lected with the help of scissors in previously tagged
polythene bags without touching by hand. In order to
find out the initial deposits (residues before processing)
the samples were chopped in 0.5 to 1 cm sizes with
scissors.  Representative samples of 50 ¢ from each
treatment and control were put into properly labelled
wide mouth 500 ml conical flasks. Extraction of mala-
thion was done with 100 ml carbontetrachloride and that
of carbaryl with 150 ml of dichloromethane by vigorous
shaking for an hour on an electric shaker. The extract
was filtered over anhydrous sodium sulphate placed in a
funnel plugged with cotton wool into labelled bottles
which were made air tight and stored in deep freezer
for further analysis. In case of endosulfan treated fruits
the extraction of chopped fruits was done with methyl
cyanide (acetonitrile) by blending for 1 min and filtered
through cintered funnel by vacuum pump. The volume
of each 50 g sample extract was made to 150 ml. The
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contents were rinsed with 200 ml of normal hexane and
filtered again.  The filtrate was added to the methyl
cyanide extract.

In order to examine the effect of washing, normal
marketable fruits were washed for 30 sec with tap water
before chopping for extraction. To study the effect of
different methods of cooking on the removal of residues
the vegetable was chopped and cooked for 10 min
both by open cooking and steam (pressure) cooking res-
pectively before they were extracted with their respective
solvents in the manner described above. To study the
effect of dehydration the normal marketable samples
were cut lengthwise into 4 quarters and blanched with
boiling water for 4 min. They were then dried at 68°C
for 8 hr. After desired degree of dehydration (drying
ratio of 2:1) the fruits were extracted with their res-
pective solvents in the manner described earlier.

The estimations of microquantities of residues were
carried out by the colorimetric method. The method
used for malathion was the one employed by Norris
et al.5 and modified and recommended by Malathion
Panel6. Carbaryl analysis was done by the method
given by Benson and Finochiaro/ which is a modifi-
cation of official colorimetric method8. Endosulfan
analysis was done by the method recommended by
Butler et al.9 and modified by Maitlen et al.10. Recovery
in the fortified okra with malathion, carbaryl and
endosulfan was found to be 71.66, 80.81 and 78.88 per
cent respectively. The per cent reduction of residues was
calculated on the basis of the initial deposit (residue
before processing) and the residue obtained after each
individual processing.

Results and Discussion

The normal marketable size of okra fruits received
initial deposits of 2.58 and 4.63 ppm for malathion 0.05
and 0.10 per cent sprays, 17.53 and 40.20 ppm for
carbaryl 0.25 and 0.5 per cent sprays, 6.98 and 15.10
ppm for endosulfan 0.1 and 0.2 per cent sprays. These
initial deposits were taken as base to examine the effect
of various Froces_ses on the extent of their removal.

Effect of washing: Only a 30 sec washing of treated
okra with tap water resulted in considerable removal of
malathion deposits which is evident from the fact that a
residue of 0.28 and 0.95 ppm of malathion was found on
washed okra for an application dosage of 0.05 and 0.10
per cent malathion. recording thereby a reduction of
89.15 and 79.48 per cent respectively. Wallis et alll
also reported that only one minute washing of okra
having an initial deposit 1520 ppm of malathion
removed the residue to the extent that only traces of
malathion could be detected on washed okra In case
of tomato, Singh and Lail2 reported a reduction of
86.20 per cent in malathion deposit by one minute
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Table 1 effect of washing, cooking and WWI of the deposits of malathion, carbaryl and

, i Ry Roefle  faaede e
ﬁosz}qe Repli- Repli-  Reduc- Retggi- Reduc- Repli-  Reduc- Repli-  Reduc-
% ((a c(a tion tion E}&P&S tion tion

i) v TR 7 T 7 N O 7 S v I
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380 0 1% ! 0.
01 530 10 7948 M) B3 20 5188 040 97
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(463) (0%) (L%) (1%) 039)
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1820 5% 1020 400 444
05 160 564 6612 100 4181 0 8L’ 264 7924
il 9 b o i
40120? {2'.24) 2917() 5220) ﬁim)
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(@020) (1224) (3020) (070) (0.24)
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01 6% LA 36T 52 6D 5% %% 8 5759
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{4298 (7.'64 2% {0204 6220)
02 1312 864 8% 1% BB UG 3R 660 51%
7N 6.8 115 08 648
(1510) (17 (1154) (1050) (644)

Figures in parenthesis indicate mean values.

washing only. Elkines et al.n also reported that cold
water washing removed 96 per cent malathion residue
from beans.

In case of carbaryl the initial deposit as a result of
two application dosages reduced to 5.94 and 12.24 ppm
respectively by tap water washing of okra for 30 sec
(Table 1). Thus, washing decreased the carbaryl deposit
by 66.12 and 69.55 per cent for lower and higher appli-
cation dosages respectively. Deshmukh and Laild also
reported that tap water washing of brinjal treated
with carbaryl removed its residue to a great extent and
the residue amounting to 48.50 ppm was reduced by
washing below prescribed tolerance limit.  Dewan
et aI.]g working on okra also reported that 11.83

cm rainfall washed the initial deposit of carbaryl to nil
thereby recording a 100 per cent reduction of carbaryl
residues. Bindraloreported 80 to 83 per cent reduction
of carbaryl by washing of tomato.

[t is interesting to note that in case of endosulfan 30
sec tap water washing resulted only in 34.67 and 48.94
per cent removal of the endosulfan deposits as the
amount of residue detected was 4.56 and 7.71 ppm for
lower and higher treatment dosages respectively, indicat-
ing thereby that endosulfan is more persistant and is not
easily removed by washing. Bindraloalso reported that
in case of tomato, only 18 to 55 per cent endosulfan
could be reduced by washing.

It is thus evident from the above that only half a
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minute washing of vegetables treated with either of the
doses of malathion removes their deposit for below the
FAO/WHO I7 prescribed tolerance of 3 ppm. However,
in case of carbaryl washing removed the residue below
the FAO/WHO tolerance limit of 10 ppm in case of
lower treatment dosage only. Endosulfan proved to be
far more persistant to washing and in both the treatment
dosages the residue after the same amount of washing
was far above the FAO/WHO prescribed tolerance of 2
ppm. Bindrald also found endosulfan to be more
persistent to washing than carbaryl on tomato and
malathion on cabbage.

Effect of cooking: The data indicate that after 10
min open and steam cooking of okra treated by 0.05
per cent malathion, only a residue of 0.34 and 0.62
ppm malathion was found on okra recording thereby
a decrease of 86.82 and 75.97 per cent respectively.
However, in case of 0.10 per cent malathion spray the
initial deposit was reduced to 1.93 and 1.95 ppm by
open and steam cooking recording thereby a reduction
0f 58.32 and 57.88 per cent respectively. The percentage
reduction by both the processes was less in case of
higher treatment dosage both by open cooking and
steam cooking. Elkines et a/.13 reported that in case of
home cooked beans only traces of malathion could be
detected.

The same amount of open and steam cooking of
okra treated with 0.25 per cent carbaryl reduced the
residue to 10.20 and 3.20 ppm recording thereby a
decrease of 41.81 and 81.75 per cent respectively. How-
ever, in case of 0.50 per cent application dosage the
initial deposit was reduced to 30.2 and 20.7 ppm by open
and steam cooking respectively. Thus, the reduction
was found to be 24.88 and 48.51 per cent by open and
steam cooking. It is evident from the above that in both
lower and higher application dosages the reduction
percentage was twice as much by steam cooking as
compared to open cooking. Farrow et a/.Bworking on
carbaryl residues in tomato reported that home cooking
removed 96 per cent of carbaryl residues while Elkines
et a/.13 could detect only the ‘traces of carbaryl from
beans after home cooking.

In case of endosulfan open and steam cooking of
Okra treated with 0.1 per cent reduced the deposits to
5.15 and 5.10 ppm recording thereby a decrease of 26.22
and 26.93 per cent respectively. However, in case of
0.2 per cent application dosage the initial deposit was
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reduced to 11.54 and 10.50 ppm by open and steam
cooking respectively. The reduction was found to be
23.58 and 31.12 per cent for lower and higher application
dosage. Thus, in case of both application dosages the
extent of removal by open and steam cooking was, more
or less, similar.

It is evident from the above that both open and steam

cooking removed the deposit from both treatment
dosages of malathion below the tolerance limit of 3 ppm
and both processes removed almost the same amount.
In case of carbaryl, steam cooking removed about double
the deposit as compared to open cooking for both the
treatment dosages. However, in case of endosulfan the
amount of removal was almost equal by both the pro-
cesses. None ofThe two processes, except steam cooking
for lower treatment dosage of carbaryl, could bring the
carbaryl and endosulfan residue below the tolerance
limit of 10 ppm and 2 ppm respectively.
. Effect of dehydration: Dehydration of treated okra
resulted in the removal of malathion deposit by
91.86 and 91.79 per cent as a residue of 0.21 and 0.38
ppm could be detected on dehydrated for lower and
higher application dosages respectively.

Dehydration resulted in the removal of carbaryl
deposit by 79. 24 and 77.01 per cent as a residue of 3.64
and 9.24 could be detected on dehydrated fruits for
lower and higher application dosages respectively.

In case of endosulfan the dehydration resulted in
57.59 and 57.35 per cent removal of the initial deposit as
the amount detected was 2.96 and 6.44 ppm for lower and
higher treatment dosages respectively.

[tis evident from the above that the extent of removal
of the deposits by dehydration from both treatment
dosages for all the three insecticides was more or less,
similar. ~ Moreover, dehydration brought down the
residue below prescribed tolerance limits in case of both
treatment dosages of malathion and carbaryl, while the
endosulfan residue after dehydration was more than

the tolerance of 2 ppm in case of both treatment
dosages.
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Good amylase activity of a grain is desirable to obtain
solubilisation of starch and its subsequent conversion to
maltose. All cereal grains do possess this property,
however, the degree varies. Sheorain and Waglel have
reported 3-amylase activity of Bajra recently. In order
to assess the relative amylase activity and to indicate the
possible use of coarse grains for malt and maltose
preparation the present investigation was undertaken.
Barley is conventionally considered as suitable raw
material for malt in brewing industry. However, availa-
bility of Barley is not adequate. To fill up the gap in the
total demand of good quality malt, raw materials other
than barley deserve investigation.

Materials and Methods

Two varieties each of Jowar (Sorghum vulgare),
(Type-4 and Type-8B) and of Barley (Clipper-two row
and Vijya-six row) were obtained from the Cereal
Botanist at the U. P. Institute of Agricultural Sciences,
Kanpur. Bajra (Pennisetum typhoideum) of unspecified
variety was procured from local market because selec-
tion of this was not available. All the seeds were analys-
ed for moisture, protein, starch and ash using AOAC
method2. To check the effect, if any, of pretreatment on
germination and subsequent enzyme activity dilute
solutions of calcium nitrate, gibberellic acid2 and only

water as control were used for soaking seeds. These
chemicals are known to promote growth. The tempera-
ture during steeping was manually controlled within a
range of 15-21°C.

After soaking, seeds were placed on wet filter paper
in petridishes for germination. Kilning was done at
different temperatures and at different stages of germi-
nation. Initially the temperature was kept at 35°C and
it was raised to 85°C in 10 to 12 hr. After grinding and
screening to remove husk, the samples were stored in air
tight containers at room temperature for subsequent
assessment of the relative diastatic activity. To express
diastatic values Degree Linter, a unit of amylase activity
was used3-5. A Linter unit is, “the number of grams
reducing substances calculated as maltose produced by
25 g of malt in half an hour digestion of soluble starch

at 20°C”.

Teble 1 inportant constituents of ralrsusedforrralt]ng
Moisture Ash Protein Starch e%
Grains Variety % % % %1

iy O 12 18 18 59 z@za
von, 7 20 D4 § a8

6 16 15 2%

Bajra ns ificd 98 13 1225 0 189
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Table 2. effect of pretreatment on germination and water content of grains
. _ Pretreatments
Grain Variety Dist. water 0.5% Urea 0.5% Cal. 0.5% Amm. 05 %m
G I G [. W G nltralte G nltralteW Ge ¢ [. W
| T B G
Barley Clipper H 38 5o BT 5 399 41 38.4 63 395
Vigya 92 454 89 43.3 95 42.6 89 424 98 443
Jowar Type-8B 82 433 17 458 57 449 56 45.0 80 451
_ Type-4 80 36.5 36 411 83 44.0 85 39.1 83 40.2
Bajra Unspecified 90 442 81 434 80 401 92 450 9 439

For all the above observations a temperature of 21°C and duration 26 hr was provided.
Ger =Germination; 1.W.» % Increase in water; GA =Gibberellic acid.

Table 3. diastatic power generated during germination
(in Tinter unit °1)

Diastatic power in

Grain  Variety Sampling -
time (hr)  Dist.  0.5% Cal. 0.5ppm
water  nitrate G
Barley Clipper 8 23 25 30
2 62 62 67
_ /A 98 99 103
Vigya 8 3 3 52
2 102 102 113
12 132 135 140
Jowar Type-8B 8 131 133 135
32 168 170 176
2 113 115 130
Type-4 8 130 131 135
2 169 170 179
1 113 115 120
Bajra  Unspecified 8 130 133 136
2 170 170 176
7 116 17 120

GA =Gibberellic acid.

Results and Discussion

The chemical analysis for some important constituents
of barley, jowar and"bajraare given in Table L Data on
effect of petreatments with chemicals on germination are

Iven.In Table 2. The diastatic £bower déveloped durln%
§$rm|nat|on IS presented in Table 3 _ It is seen tha
oisture, ash and starch contents of jowar and Bajra

were lower than those of barley. While studylné; the
nature of diastatic activity in barley, Jowar and Bajra,
when water only was used as steéping. liquid, it was
observed that diastatic activity in Bajra and_ jowar
reached a maximum value after 32 hr of germination
and it was more than that of barley. However, it rapidly
declined and at 72 hr it was practically nil. The enzyme
activity in barley, however, showed a comparatively slow
development upto 8 hr germination. This activity rose
rapidly between 8 to 32 hr and continued to inCrease
gradu_allr to 72 hr of germination. As regards effect of
Chemicals, added to Soaking baths, it Was seen that
r(%lbberelllc acid and calcum nitrate appeared to be
elpful in the promotion of diastatic acitivity. Gibberel-
lic acid was better than calcium nitrate (Table 3)
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Sunflower seed meal is a %ood protein source which can be incorporated in bread. Breads were prepared by replacing wheat flour to
the extent of 10,15 and 20 % with defatted sunflower seed meal. The resultmaqbreads showed good crust, Crumb, grain size, texture

and improved taste at 10 to 15% replacement. A slight change in colour of

compounds present in the meal.

Bread is consumed universally as a food. . Attempts
are bem([; made to fortify bread With various ingredients
like proteins, vitamins, minerals, etc. The partial re-
Rlacement of wheat flour with ojlseed meal which are

igh in protein contents is one such method to augment
the protein supply and to improve the nutritional
quality of the product. =~

|t is wel| recorded in the literature that non-glutenous
protein adjuncts exert a volume degressmn effect along
with serioUs deterioration of crumb, .colour, grain an
texture, when used at the relatively high level _necessaq
to accomplish the desired amount of fortificationl2
The maximum level of replacement depends on the type
of non-wheat flours, the bak"}? procedure and the dodigh
stabilizing compounds used34. _ _

_Sunflovier proteins are of high quality and no anti-
biological consfituents have so far been reporteds. Some
warkersghave incorporated defatted sunflower seed meal
substituting 3-20 per cent wheat flour with no adverse
effect on flavour and colour of the loaf, but the loaf
volume was severely affected. In the present work the
defatted sunflower ‘seed meal has been incorporated in
the formulation of bread and the results of partjal subs-
fitution of wheat flour on the loaf volume'and texture

have been reported.

Materials and Methods

Preparation of defatted sunflower meal (DSM):
Sunflower meal was prepared by solvent extraction of oil
from kernels. The air dried meal is toasted at about
60-80°C in an air oven. The meal was ground and
screened through 60 mesh sieve. The proximate analysis
of the sunflower meal (DSM), wheat flour (Maida)
was_carried oyt according to AOAC methods7. Chloro-
genic and caffeic acids Wwere estimated by quantitative
Paper chromatography8. The results are given'in Table L
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e crumb was observed which may be due to phenolic

Preﬁaranon of bread: - The breads were prepared b
strajgnt-dough method9.. Recipe for standard an
fortified breads are given in Taple 2,

Preparation of the” dough and baking: One kg each of
10, 15and 20 per cent level blends of efatted sunflower
meal with wheat flour were taken for the preparation of
bread. The dough was prepared by mixing all the ingredi-
ents thoroughly and. kneaded by hand. “Dou hmmng
time was about’ 10 min.  Dough was fermentegfor abou
an hour at room temperatureg 30°C). Dough was then
scaled to one pound and rested for’ 30 min’in moulds.
All the samgles rﬁ)re ared were then baked simultaneously
for a period of halt an hour ina country Bhutti which is
used by local bakers. Baking temperature was about

Tabte L com

position O: TI-E PR”\K:'PAL |WH\|TS LED |N
THE STLDY

Composition Maida Defatted

lo sunflower meal
Moisture 122 4.60
Protein 104 49.50
Ash 2.1 450
Chlorogenic acid — 1.65
Caffeic acid — 0.30

Table 2. recipe G:BQEADV\ATHDFFEQENTH_ENE

Ingredients Control Sunflower bread

¢ 0 12 3
Maida 100 90 8 80
Defatted sunflower meal 0 10 5 2
Vanaspati 3 3 3 3
Sugar 6 6 6 6
Salt 15 15 15 15
Yeast 28 28 2.8 2.8
Water (ml) 70 60 60 60



Fig. 1. Bread prepared by incorporating sunflower meal.
0: Control; 1, 2 and 3indicate 10, 15 and 20 per cent sunflower
meal respectively.

221°C.  The bread loaves were cooled for 20 min
vv_e|g|hed and the loaf volume was determined by rapeseed
displacement10.

Fig. 2.
Legend same as in Fig. L

Cross section of the bread.

Results and Discussion

The texture of the bread cepends upon the loaf
volume and spongeness or elasticity and the quality and
8uant| of glutén and moisture “content. When the
efatted sunffower meal s incorporated in the bread the
gluten content of the mixture is decreased. Experience
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Table 3.

proximate analysis of the loaf

Composition Control  10%  15%  20%

% DSM  DSM  DSM
Moisture 40.0 31l 36.5 3.1
Protein 6.0 10.0 109 125
Oil 2.9 2.6 2.3 18
Ash 30 35 38 4.2
Carhohydrate* 48. 46.8 46.5 46.5
Loaf volume (ml 1540 1320 1290 1000
3.21 307 3.07 2.38

Specific volume _mI/P) _ _
{ By difference including crude fibre.

has shown that if more water is added to the flour, the
dough becomes sticky. Therefore water content was
adgusted to 60 per cent on the weight of the flour. The
lodves prepared by addition of sunflower meal, designated
as 0, 1, 2, 3for control, 10, 15 and 20 per cent addition
of DSM respectively are shown in Figs. 1 and 2

The results of these trials g able 32 show that increased
Percentage of defatted sunflower meal ?DS_M) decreased
he loaf Volume. The specific volumes for incorporation
of 10and 15 per cent DSM remained u_nchnalqe indicat-
Ing that there is no significant changg in the [oaf volume
by increasing the level of fortification from 10 to 20
Per cent. At'the same time protein congent s increased
rom 10 to 125 per cent without affecting the loaf
vality. The crust of the bread was attractive (F|q. D).

he crumbs of these breads were also good with unitor
grain size and texture. However the colour of the crump
was grey.  This may be mainly_due to polyphenolic
compounds in sunflower meal. “These compounds are
recognised as chlorogenic, caffeic and quinic acids, The
chlorogenic and caffeic acid contents of the sunflower
meal were estimated to be 165 and 0.3 per cent respecti-
vely.  These phenolic compounds when. heated form
oxidised products and cause discolouration. But the
taste of the bread was better than that of control.
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A process for the preparation of Tempeh (a fermented soybean food) with a mixture ofgrroundnut and soybean was standardised.
Tempeh was prepared with three strains of R. oligosporus NRRL 2710, 2549 and 514. The two tyFeso Tempeh prepared were
analysed for ash, moisture, crude fibre, total protein, total fat, total sugars, amino nitrogen, soluble solids and soluble nitrogen. The
protein quality of the tempeh samples were evaluated by growth of rats, PER and NPU" of diets.

It was concluded that a Tempeh like product could be Frepared successfully with a mixture of soybean and groundnut. Fermenta-
tion of soybeans or a mixture of soybean and groundnut resulted in an incréase in the crude fibre, Tat and soluble solids. No differ-
ences were observed in the growth rates of rats or PER or NPU when autoclaved unfermented soybeansand soybean Tempeh samples
were fed. Tempeh prepared from a mixture of soybean and groundnut had a better protein quality than soy Tempeh. All the Tempeh
samples tested had PER values above 2.0.

An attempt has been made to develop a new type of
imarily in the oriental countries such as Japan, Korea,  Tempeh namely Tempeh with a mixture of soybean and
hina and Indonesial-4.  The_ high protein and fat groundnut % on dry weight basis) using_the three
contents encourage Its usage in diet, "But the characteris-  Cultures of Rhizopus aligosporus namely NRRL 2710,
tic beany flavour and the anti-nutritional factors like the 2549 and 514, h_e_fea5|b|l|t¥ of processing such a
Inhibitors are Its drawbacks. Both the above defects product and its nutritional quality has been stidied.

Soybeans are consumed as daily articles of food

are overcome in the microbial fermentation processes
involved in the pre?]arano_n of_the Oriental” soybean
foods like the Tempeh, Ontjom, Tofu, Miso and Shoyu.
Among the above foods Te i)eh is a popular Indonesian
food nade from cooked dehulled soybeans by fermentm%
them with the Tempeh mold. rad|t_|onallsy Tempe

Is prepared. with mixed cultures of Rhizopus of which
Rhizopus oligosporus NRRL 27101is a typical representa-
tive. The férmentation eliminates the beany flavour of
raw soybeans and 8IV€S it a pland flavoyr. The progess
synthesizes . desirable constituents such. as vitamins
mcrgases dlgestt|b|ll|ty, Icharllg%s the physical state and

roduces acceptable coloyr4-5. .

P gever_al metﬂo s have Li)een tried to standardise the
processing of Tempeh, In the [aboratory two important
methods have been developed based on the domestic
methods125  After fermentation, Tempeh has been
found to have improved protein quality exhibited b

Increases in PER Values over unfermented soybeanse?,
These have heen attributed to better availability of
amino acids liberated from the beans during fermenta-
tion3and to better d(|]gest|b|l|ty of Tempeh due to increase
in soluble solids and”soluble nitrogen9,10.

Materials and Methods

Raw materials: Soybeans used in all these experi-
ments were of Brag variety, The groundnuts used were
urchased from_commercial sources, partially gefatted
without damaging its shape) and used for admixture
with soybean forthe preparation of Tempeh.

Cultures used: The cultures for the rocessmg of
Temgeh were Rhizopus_ oligosporus NRRL 2710, 2549
and 514. They were maintained on potato-dextrose-agar
&PDA). They were obtained from Northern Regional
esearch Laboratory, Peoria, Illinois, U.S.A,

Preparation of Te ggh: _tr\]/\{hotl_e S0 ge?0n8\évas soak%j

with lactic acid (0.85 per cen
for 16 hrand was aenusked mechanically. GFr)oundnuf
was soaked in water (1:3) for one hour, "Equal parts of
?nr_oundnut and soyadean (on dry welzqt?t basis) were

Ixed and cooked at 15 | pressure for 20 min. The
of the resultant cooked heans was found to be between
45 and 55 They were cooled to room temperature
(25-28°C), poured'into perforated steel trays (previously
sterilized) and inoculaged with the spore Suspension of
Rhizopus oligosporus (Spore suspension was prepared

In Walter (1:?3, acidifi
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from a seven-day old sporulated culture of Rhizopus
m

oligosporus grown on PDA in a Roux bottle). Thirty
of sterile water was added to each Roux bottle” for
pregarm_g the spore suspension, - This was adequate for
Inoculating 500 ([; of the sample in atray. The trays were
kept for férmentation in a humidifier at 31°C for 20 to
241 at 50 per cent hum|d|t3/. At the end of fermentation
the samples were cut into small cubes, dipped in 10 per
cent saline and dried in & cross-flow drier between 70
and 80°C. The dry Tempeh samples were sealed in poly-
thene bags and stored at room temperature for future use.
Chemical analysis: The dry Tempeh sar_nPIes \iere
ana(ljyse_d for the following conistituents: moisture, ash,
crude fibre, total protein,”total fat. total sugars, amino

samples were tested for the presence of trypsin inhibitor.
the Tempeh samples obtained werg screened for
thethprgfgnfg of aflatoxin (qualitatively) by the TLC
method12-14 N
Growth rate and PER: PER (Protein thmen]cg
Ratio) was getermined according to- Chapman et a/.
Eighty weanling male rats of Wister strain weighing an
avérage of 3, I%; were divided into eight groupS. They
were housed i wire screen hottom Caggs.  Food. was
made into the form of a thick paste and given ad Jibitum.
Water was sugphed in ponPhene bottles. Diet was
prepared at 10 per cent protein level with 2 per cent
mineral supplement (Hubbel et a/.16) and 1 per cent
vitamin supplement (Chapman et a/%y). Diet was fed
for four weeks. Boay weights were recorded once in a

Wweek.

Net protein utilizatign ENPUQ studies: The NPU
was determined_according to thé NRC method(7, The
NPU values of Tempeh samples were determined froma
10-day experimentation. The strain Rhizopys oligosporus
NRRL 2710 was chosen as the representative strain for
mgn[t)ar‘ter%%ratlon of Tempeh samples used in this experi-

mtro?en, soluble ‘solids and soluble nitrogen.. All the 2549
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Results and Discussion _ y
Table 1 gives the ana}l¥5|s of proximate composition
of the processed Tempeti samples. There were no dif-
ferences in the moisture and ash content of the samples
studied. - The crude fibre content of Tempeh samples
prepared from a mixture of groundnut and soybean
were higher than the unfermentéd control. This inCrease
might be due to the contribution by the fun%ﬁﬂ mycelia
or It could also be, due to the increase in the soluble
solids dlue to the action of the fungus. The soluble solids
might have got leached out during the processing of the

Teimpeh.

TiPe solubility of the solicls of cooked soybean increas-
ed by the fermentation process when R. oligosporus
and 514 were used. 'In the case of the mixture of
%roundnut and soybean the soluble solids increased from
30 10 250-29 ]pe_r cent in the three strains of Tempeh
samples used, This is comparable with the results of
Van Veen and Schaeferband Stainkraus et al9. Similarly
the soluble nitrogen content of cooked soybean sllghtIK
Increased on fermentation but in the case of Tempe
Erepared with a mixture of soybean and groundnut the
oluble nltro%en values rose from 0.90 to even 150g
Rer cent.  These changes might be responsible for the
igher digestibility and biological values regor_ted for
eTteEInglrgl Samples over soybeah samples by Stainkraus

There was a slight increase in the protein content of
soybean Tempeh Samples fermented Dy using R. oligos-
porus NRRL 2710 But no change was obsérved when
the soybean Tempeh samples were prepared from R.
oligosporus NRRL 2549 and 514, When a mixture of
soybean and Proundnut Was Used, protein content of
Témpeh samples increased in the case of R. oligosporus
NRRL 2710 and 514 but decreased when strain NRRL
2549 wags Used,

The fat content of both the types of Tempeh samples
showed an increase over their control samples. In"the

Table 1. proximate compositionf of tempeh sampies

Description of Tempeh Fungal Moisture  Ash Crude
strain fibre

Soybean — 6.0 511 4.0

Soybean Tempeh 2110 5860 4552 37-39

Soybean Tempeh 2549 46-56 5976  2.1-23

Soybean Tempeh 514 5873 5256 2830

Groundnut**+ Soyhean

(L1) — 6.4 41 20

Groundnut** +

Soybean Tempeh 2110 6269 3843 27-30
2549 6.0-68 5459  26-3.0
514 63-12 4060 2.9-3.0

t g/100g on dry weight basis;
efatted sample.

Soluble
solids
25.0
24.0-26.0
25.9-33.8
26.6-30.6

130

28.0-29.0
25.-026.4
21.0-29.0

Fat Soluble

nitrogen
11
09-12
11-1.2
11-1.2

0.9

0.9-1.0
1.2-15
0.9-12

Protein  Reducing  Amino
sugars ~ nitrogen
219 40.0
20.7-26.4 42.8-435
26.5-26.0 39.6-40.6
25.0-28.6 39.2-40.8

253 3.0

25.8-27.6 35.7-36.7
26.0-27.2 31.4-32.8
24.6-28.7 36.1-36.5

30
2.6-3.9
2.6-3.4
3.0-3.9

31

2.2-3.2
3.2-4.1
2.1-32

5152
1445
3241

57
5.0-53

4753
35-48

The values are from three replicates; *Rhizopus oligosporus; **Groundnut used was a partially
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Table 2. protein efficiency ratio of DFFEQENT DE[S WNN||\GTE|VPE|'|
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Code _ Food PER
No.  Source of protein _ Body weiEhtof rats (g.) intake {'Body weight gains'
Initial inal Increase g.  {protein consumed.
SM Skim milk-Standard 35.2"049  H6.6t4.49  81.4t 430 2781 9 2.911 0.080
SY Soyhean (Autoclaved, unfermented)-Control ~ 35.2t0.52 90.4t2.21  55.2t 248 248t13 2.2210.053
STi  Soybean Tempeh (2710) 35.2i0.51 89.7t1-08 5451 307 2481 8 2.18t0.071
st2  Soybean Tempeh (2549) 35.2-10.51 93.7t2.73  58.5t 258 2541 5 2.30t0.064
st3  Soybean Tempeh (514) 35.2i0.50 87.3t2.96  52.1t 266 2451 5 2.12t0.063 '
gstd  Groundnut+Soybean Tempeh (2710) 35.3i0.58  108.8t3.30  73.5t 342 281112 2.56t0.063
gst5  Groundnut+ Soybean Tempeh (2549) 35.2i0.40 11461200 7941 199 2801 4 2.8410.090°
gst6  Groundnutt+Soybean Tempeh (514) 35.300.52  101.7t2.29  66.4t83.58 273t 7 2.4210.084
Test of significance
Source of variation Degrees of freedom ~ Sum of squares Mean squares F’ % significance
SM vs ST 1 2.05 2.05 228 0.01
SM vs GST 1 047 047 52 0.05
STvs GST 1 0.83 0.83 9.2 0.01

Diet contains 10% protein and 10% fat.

case of soybean it was from 21.9to 23.26 per cent and in
the mixture of soybean and groundnut from 25.3 to 27,0
per cent on fermentation. " The above observation is
slightly at variance with the earlier reportsl-4 which
Indicate that there is either a fall or maintenance of fat
levels quring fermentation. No special trend could be
noted In the case of the amino nitrogen content of the

ampoles. N : :
. Presence of t Psm inhibitors and aflatoxin: ~ Trypsin
inhibitor and gflatoxin were cletermined according to
Borchers et al.13 and Pans et aliA Test for the presénce
of trypsin inhibitor in soybean (raw), soybean autoclaved
unfermented and all the Tempeh Samples showed that
this was destroyed even by the autoclaving involved

in the preparation of the samples. = Hence neither the
control nor the TemPeh samples showed any trypsin
inhibitor activity. All the samples were found to be
free of affatoxin. _

PER and NPU values of diets: The data on the
%rovvth of rats, PER and NPU are given in Tables 2 and
. The PER value gbtained with Soybean (autoclaved,
unfermented control) was 2.22, while the PER values
obtained with soybean Tempe diets ranged from 2.12
to 23 These vaI_L#s are In agreemént with the
values reported by different workersi).. e ... Tempeh
preparedfrom a” mixture of groundnut and soybean
%ave PER values ranging from”2.42 to_2.84 as against
91 obtained with skim milk powder. The food intake

Table 3. npu values of tempeh™® samples
Code  Source of protein Body weight of rats (g.) ‘Food
No. - _ intake NPU
Initial Final Increase
SM Skim Milk-Standard 64.6t1.14 98.43.13 33.812.49 11415 72.8t3.94
SY Soybean (Autoclaved,
unfermented)-Control 64.5t2.12 9251 142 28.0tL92 119t5 56.7t2.40
ST Soybean Tempeh (NRRL 2710) 64.5t1.39 98.8t2.91 34.3t2.15 123t4 58.7t3.20
GST  (Groundnut+ Soybeanf
Tempeh (NRRL-2710) 64.411.45 10111 446  36.7t2.00 128t1 65.81 3.09
Test of significance
Source of variation Degrees of freedom Sum of squares Mean squares ‘F’ % Significance
SM vs ST 1 1003 1003 233 0.01
SM vs GST 1 245 245 5.7 0.05
ST vs GST 1 259 259 6.0 0.05

*Rhizopus oligosporus NRRL 2710 slrain was used.
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in the groundnut soybean Tempeh groug IS higher than
the soybean Tempéh group. " Thé PER value is also
_hl%her with respect to higher food intake. This increase
INPER of groundnut—sdybean Tempeh when compared
to_soybear Tempeh is significant at 1 per cent level.

The NPU values however are 59 and_66 for soybean
Tempeh_and groundnut and soybean Tempeh respec-
tively. Theincrease in NPU hasamarginal significance
at 5°per cent level.
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Studies on the sensory evaluation of the product have
to be carried out.
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Retail milk distribution in almost all the liquid milk plants in the country involve the use of standard glass bottles for f_I||In%
distribution. Formation of aluminium caps and their use as bottle cover are linked up operations. Breakage of bottles during.

ling and use of aluminium caps are important items in the cost of milk packaging and distribution. The
ercentage hreakages of milk bottles (during washmg _
as closure in a liquid milk plant handling about 5000 litres per

assessment of the (f
and foil caps use
bottles

bottles
10 per cent.

Milk distributiop in organised milk glan_ts apart from
ensuring quality milk in tamper-proof containers involves
considerable cost of the bottled milk. Distribytion cost
which determines the consumer’s price is a reflection of
the efficiency of milk handling by the organisation.
Efficient mana%ement_ depends on correct information
on all aspects fcost|r&g of milk_distribution. Inspite
of the fact that standarcs are specified for the quality of
%Iass bottles to be used in milk distributign, bottle

reakage depends on the factors of washing, filling and
handlirg operations during distribution. These factors
have diect relation to the"scale of milk handling Wpe
of machinery used and skill of [abour employed. ~ There
I scope for keeping the b_reakage to a minimum in a
modern plant equipped with standard machinery and
emploty)mg trained technicians, in spite of the factors
contributing to bottle breakage. This task of the
manager can be achieved if accurate information is
macle “available on the various aspects of bottle usage
and hottle capping. . _ _

Studies have béen carried out in thf West to fix the
minimum breakages of bottles as well as to ascertain
their number of trips. No Psubhshed reports are available
In India on these aspects. The present study was,
therefore, undertaken” to collect information On the
breakage of bottles and use of aluminium foils in small
size milk processing plants and to estimate the average
number of trips per"milk bottle.

Materials and Methods _
The investigation was carried out at the experimental

Per day. From the observations made over a period of 510 da{s, it is concluded that the average percenta?
0 be 1.00. The average number of trips to be expected of a bo

3 March 1975

and
and-

ion. The present paper deals with the
eand d|s_tr!but|on§ and wastage of metal foils
ay and filling and distributing 2,000 to 3,600
. e breakage of
tle being about 80 and average wastage of aluminium caps

filling, storag

dairy of the National Dairy Research Institute, Karnal,
The” experimental dairy 1s a semi-commercial unit
Iargel¥ Tsed for trajning. and, ﬁ)(roduct development. . It
nas’a fully equipped liquid milk processing and bottling
section. The dairy handles about 5,000 litres of milk per
day.  The number of half litre bottles handled per day
va%from_ 2000 to 3600. _ N

e milk is distributed by mobile van within the
campus of the Institute once in the morning and once in
the evening, co_verm? a distance of 15 t0°20 km each
time.. A groxmate ay half the q_uanntx of bottles are
sold in the morning and the remaining half in the even-
ing. The bottles are stacked in standard iron or plastic

Crags.

Tﬁ_e study on the breakage of bottles and Wasta?e of
aluminium Toils was conducted during a gerlod 0f 510
days from 5th Fep, 1972 to 30th June“1973. _

0 Breakage of hottles at different stages of handling:
The breakages during washmg filling and distribution
were studied by a trained operator. He recorded O) the
rwmber of bottles fed bottlt)e washer eind th nti)mb?r
that came out Intact, (11) numboer of bottles fed to bottle
filler and number of Dottles filled and kept in cold
store, and (Hi) number of bottles sent for distribution
and number of hottles received intact in the dairy before
washlnlg. The differences in each case were taken as the
(rj\urtnbg t_of bottles broken during washing, filling and

istribution. o

The percentage of breaka?e, during different starqes
of hanalling as well as the whole oReratl ns were calcufat-
ed for each day and also for the entire period. The
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frequency d|stnbut|ons ofthe daily fpercenta%e breakages
were prépared.  Correlation cogfficients etvveen
number of bottles handled and number of hottles roken
were calculated for each stage of handling and also for
the_entire handling.

E)n) Estimation of the avera?e number of trips made by

ottle: Two mathematical’ models were studied 10
estrmate this viz., (()jconstant per cent hreakage model
or static modl, and " (b) variable breakage model or
dynamic model.

() Constant percent breakage model: In this mogel
the overall percentage of breakage (p) observed dunng
the period "of study was considered as normal an
constant and the comprlement of this (1-p —q) as the
proportion survived

Y =2Yr, (2)

where Y, is the number of bottIes survived on the It
day s the percentage of survrval YrI is the number

" bottles strvived on the (i-l)th a% The model
assumes that (i) the proportion of Dottles sUrvived
remains the same each day; (ii) the strain on bottle due
to constant use has no effect on the survrvabrh of the
bottles; (hn ) the hottles distributed on ang g/
returned the next da and Iv) the bottles rokén b the
customer has no effect on the' survivability in the Gairy
as the same is replaced by the customer.

Starting with Y,,= N bottles to begin wrth the bottles
survrved On the first da]yrs Y0, the sécond a%/qzr () etc.
If the last hottle in this batch remains on th
the total number of trips made by Yt hottles will be

2Y - (@ + g2-\ 73+ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII + 7")YO

1-gqn

and average number of trips wrlII be

n

y=0x 1%

The value of n can be found out as
1=qgn¥Oorn= lﬁ?YO

As q Is less than 1 and n is sufhcren(t;ly large (500), qn
will almost he equal to zero. Hence the average number
of trips made by the N bottles would be

proportion survived
proportion broken.

Once the average percentage breakage is estimated
reliably, the average numper of trigpage could be g
ascertained with thehelp of this model 0t

n this

(b) Variable breakage or dynamic model:

By py kg 2500
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model the number of bottles survived on any day is
taken to be the functron of the number of bottles surviv-

d the previous day, number of bottles broken and
number of bottles addedl on the day, that is,

Y = YM+ «-*
Y, = No. of bottles survived on the ith day.
Yri =No. of bottles survived on the (f-l)th day.
bi = No. of hottles broken on the Ithday.
a, = No. of bottles acded on the tthday.

If YO is the number of hottles taken to start with is
reckoned as a\, the number of bottles aaded on the
first diay, andl the observations are taken for n consecutive
days and if Yn#L s the number of bottles, left on the
Sn+|21h day, then the average number of trips made y

bottle dlring the pe;rlqd{ can be worked out to be

t=1" - Ymi
y = e zY iy 0

The minimum number of da;g the observations have
\t/sobleetg%eun to estimate the nuniber of trippage has been

(1if) Estimation of losses in- aluminium foils: = The
aluminium foil roll used for cutting caps was weighed
before and after the filling of milk"in Dottles upto™5 g
accura%v The quantrp of scrap left over was also
werp upto 5 g accuracy. The number of caps that
could be cut fromthe uantity of foil used was calculated

caps_per kifogramme of foil as recom-
mended by the firm. The difference between the number
of caps that could be cut and the number of bottles
actually capped was taken as the avoidable losses in caps.

The ercentage of scrap as wel| as the percentage of
avoidable losses in caps were calculated for each” day
as Well as for the entire period of study.

To ascertain the quantity of scrap and percentage of
unavordabe Iosses |n the “use of aluminium foils, the
actual uantrtg of aum|n| m foil re rdnrred and the
scrap weight t0 cut 60 caps eavrn the INImum space
i between two caps was obtame It was found that
the weight of the aIummrum foil was 20.1636 ¢ and
weight 0f the scrap was 60066 g and the percéntage
of Unavoidiable loss was 29.79. The average weight of'a
cap was 0.2360 .

Results and Discussion
The average breaka e of hottles per (day during wash-

mg was observed to be 0.40 per cent with a range ofOto
Opercent durin f||||n 030 er centwrth aran e of
per cen during distribution 0

cent wrth arangeo OOto 170 er cent (tTabe ]pee
overall per cent breakage based on all the operations
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Table 1. frequency distribution of breakage of bottles
DURING DIFFERENT OPERATIONS OF HANDLING

Broken during

Broken , . . Range Complete
(range) Washing ~ Filling ~ Distri- (%) hanaling
bution
0.0-0.1 12 26 2 0.0-0.2 i
0.1-0.2 60 97 16 0.2-0.4 13
02-03 200 163 149 0.4-0.6 30
03-04 102 149 m 0.6-0.8 8
0.4-0.5 28 48 8 08-1.0 157
0.5-0.6 26 10 35 10-1.2 1833
0.6-0.7 17 8 14 12-14 48
0.7-0.8 19 4 6 14-16 2
0.8-0.9 12 2 3 16-1.8 19
0.9-1.0 il 1 4 1.8-2.0 5
1.0-11 1 2 2.0-2.2 3
1112 7 0 0 2.2-2.4 4
12-13 5 0 0 2.4-2.6 1
> 13 3 1 1 2.6-2.8 1
Total 510 510 510 510

was 1.02 with arange of 0.17to 2.80 per cent. Though the
range of variation |n the percentage breaka e Was wrde
It Was observed that the ercentae brea a g was less
than or equaI toO4percent|n7 percent days durin
washing and 853 per cent dag/s during f||||ng and less
than orequal to 0, riercentrn 1.2 per cent days during
d|str|but| N TabIe ). Taking only these obs rvatrons
teavera?e daily per cent brea \algeo bottles unrtr)g
washrng ||ng and d|stnt%ut|on re worked out to
[eSpectiv
For aI the three opeFratronsytaken to?ether the per-
centage breakage was less than or equal to 1.2in 788
per.cént days (Table 1). The average of these ohser-
vations was”qbserved t0,be 0.80 per Tent. 1f sufficient
care and caution is exercised during the three operations,
there Is consrderable scope 0 bring down the percentage
breakage from 102 o er Cent.

The Use. of variable control charts for fraction (or
percentage) breakage gp Charts; Grant, 1972) wes
made to ascertain whether higher percentage of bri akaﬁ
opserved were within the normal Variations or not. Tl
observations during the first month of studY was faken
to set up the initial control charts Observations dunng
subsequent months were mad e to plot the upper an
lower control I|m|ts T e da| X observations were then
lotted. It was, observed that all the points were within
he contro limits, Th|s revealed that though on some
}/ Igh percentage reakage Wwas observed, It was
Wi h|n en?rmal I|m| of variation.
The correlation coefficient between the number of
bottles handled and number of bottles broken daily was

g upto 1L months or 334 observations and
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observed to be 0574 during washrng 0.379 dunng
filling; 0.101 dunngi(drstnbutron and 576 for all th
three ‘operations taken together. Al the correlation
coefficients were highly gnrfrcant (P<0.01) except
dunn d|stnbut|on ere |t Was significant at 5 per cent
level. ” The very low corre atron coefhcrent durin frllrng
and_distribution_ su gests that the number of “pottle
broken is not influenced by the total number of bottles
handled. It was observed that on 95 per cent of the days
the number of hottles broken was less than or equal o
15 in each of the operations-filling and distribution,
while. in washing it was so on 82 per cent of the days.

Estimation of number of trippage: The average daily
breakage of hottles due to handIrno was, observed to be

r cent with sufficient scope 1o reduce it. With the
existing efficiency, the normal breakage can be reckoned
as 1 per cent in the experimental dairy, This gives s
the number of tanage to be 99 from the first model,

The numper of ppage of bottles from model 2 on
the basis of 510 observations was 8L To ascertain the
number of days for which the observations are to_be
made to get consistant estimates of the number of trips,
the trippages were calculated b takrng first 3 months
observations and subsequently at the end of every month.
The results are shown in Fig.

It can be observed that the number of trips increased
ater on the
number of trips were almost constant.  This suggests
that the observations on the breakage and addition of
bottles should be marntarned at Ie tfor one year to
estimate the num ber of trips made )§a bottle,

The number of tnosr oed from 78 to 8L for obser-
vations from 11 months or more. This suiggests that the
avera(I]e number of trips made by a bottlé according to
model 2 can be taken as &0.

The model 1 gives the number of trips made by a

S
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bottle as 99 while model 2 gives the same as 80. The
second model s a dynamic™ model which takes into
account the daily breakage and also for after months
observations or more the estimate of number of t_ngs
made converges to a smgle point. The estimate obtained
from this model, therefore, appears to be more reliable.
The first model on the other hand exaggerates the
number of trlfps. _
The cost of hottle per trip was worked out to be 081
aise fakin
eriodl of study. L
Estimation gf wastage in aluminiumfoils:  The average
percentage of aluminium_foil thrown as scrap was
Wworked out to be 27.00 with a range of 14 to 43, This
was based on 506 observations. On 4.9 per cent days
the loss in aluminium foil as scrap was less than
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RESEARCH NOTES

A CIRCULAR PAPER TECHNIQUE FOR
STUDY OF MICROBIAL GROWTH

A simple, inexpensive sectored paper chromatographic
meihod to study the growth of organisms (A. niger and P.
digitation) associated with citrus fruits and the response
to chemicals (thiabenzadole) is described.

In. microbiological studies it is necessary to observe
multiplication, S oruIatron and response to chemicals of
different fun% his is especially so when the nature of
microbial contamination’ and "its. response to fruit
surface treatment are to be investigated. In the con-
ventional methods, culture media are used for stugy of
growth and sporulation.  Kilpatrick? reported a simple
rocedure for induced sporulation of fun%| using a filter
‘p aper technique. He demonstrated that Sporulation of
un | wrthout plant tissue could be successfully induced

en agar pluggs containing hy hae WWere tran ferred to
aprevrousl saturated non sterre filter

In our |aboratory, work is in p ro% es to study the
rowth of two organisms viz., Aspergillus niger’ and
enicillium digitatum commonly assocrated with citrus
fruits and théir responses to various chemicals. In
order to assess the efficacy of a few chemicals a more
exPedrtrous and simple |orooedure was gesired.  Agar
culture technrque 1S not 0 }/expensrve but time consum
Ing.  Besides, the effect of a chemical as such on the
fungal characterjstic would_not be obtained by Kil-
Pat iIck’s method. A modification gleveloped in our
aboratory was found to be more satisfactory for pur-
pose of this study. The procedure described below
offers a quicker me hod to stud*fun al growth responses
wrthmaperrodo 210 4 days. The metfiod is as follows ;

cIean desrccator 1S f| disinfected by alcohol and
reased pro errr to obtain ar tight Condition.
etr|d|sh co ta| Ing distilled water s kept in the bottom
chamber of the desiccator to provide humid atmosphere,
Within 24 hr such humid_ condition Js established. A
filter paper with sectored circular partitions wase g 3/
ed for the growth_of the organis s Ranjan? re rtéd
that a sectored circular paper used in the ¢ romato
g aphic technigue showed no_ Interference from one
ector to another although a single solvent solution Is
fed through a central wick to all the sectors simul-

qn orc}er to simulate the natural substrate conditions
as obtaining in the peel of the citrus fruits, water extract
of heaIth crtrus peel was used.
ed with ene oxicle, as sug rt;ested b¥ Klarman3 A
petridigh con aining sterilized ¢itrus fruif juice was kept
on perforated chind clay plate in the desiccator. A filter
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The extract was steriliz-

Paper wick was fied at the center of the filter paper and,
hus, the circular paper remained suspended in the air.
Feed mH of nutrient solution was obtained In all direc-
tions through the wick. .~ Small agar plugs contarnrng
hr hae of “Aspergillus niger removed from a 7 da
culture rowrn% on” potato-dextrose- agar Were
transferred to the filter paper at a spot 2 cm away from
the position of the central wick and Incubated af room
tem erature (24+25C) Wth|n3t05da s the hy, hae
grew from the ’ﬁrug on to the surface of the epaper and
Rore abundal tltt;e When response of
chemical(s |s to studred tvvo concentrrc crrcles are
drawn on the filter tP aper. On the sector of the Inside
circle, squtron of the chemical Is spotted and the con-
centration of chemical is. increased, If necessa
fre uent ar%) lications” with  intermitant r]yr
usually done in the chromatographic tech
%ar ug is placed on as otin esame radral drrectron
eo ter circle sector.
the efficacy of this procedure the
effect of three conCentrations of thiabenzadole (TBZ)
on the growth of micro-organism was studied. As ma
he seen’in the Table 1 this chemical was effective d
concentration of 2000 ppm for A, niger and. 1000 ppm
for P. digitatum. . Lower concentrations of this chemical
Were nof"as effective gTabIe 1). Thusina srngle trial with
sectored circular paper it was possible to have sufficiently

In order to veri

Fig. 1 Circular paper assembly in a desiccator
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Fig. 2. Circular paper showing development of Aspergillus niger

good Idea of the efficacy of the chemical in relation to
rganism to be studied. _ _ _

he method is 5|m|ole and inexpensive as it offers
sup]ply of nutrient at low level for the growth response
of fungi. _In our preliminary trials quick or abundant
growth of fungi was obtaifled within 2 days with a
nutrient solution.  The method is useful not only for
routine r%urpose,s but can be used in identifying unknown
organism associated with_ the spoilage of frits. This
méthod, thus, offers a quick progeddre of comparison
of different fruit IJuu:es 2. (different fruit surfaces)
towards one or more organisms.

Table 1 growth response of two organisms to DIFFERENT
concentrations of thiabenzadole (jiBZ)

A. niger Lstsector Con-  2nd sector 3rd sector 4th sector

growth/day trol (no treat) 500 ppm 1000 ppm 2000 ppm
1st day - - - -
2nd day + - - -
3rd day +44 ++ ++ -
5th day +4+ tH+ ottt -
P. digitatum  1stsector Con- 2nd sector 3rd sector 4th sector
growth/day trol (no treat) 500 ppm 700 ppm 1000 ppm
1st day - - - -
2nd day + - - -
3rd day +t 4 + + -
5th day +44 + + -

—) No growth (+) Growth present

++) Moderate gorwth  (+ ++) Profuse growth,
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CLEAN-UP OF CERFAL AND MILK FOR
DETERMINATION OF RESIDUES OF
ORGANOCHLORINE INSECTICIDES

A simple procedure for the clean-up of cereal and milk
samples upto 5 g on a basic alumina plate, suitable for
subsequent determination of organochiorine insecticide
residues by thin layer chromatography is described.

Cereals form 30 per cent of the halanced diet of an
average Indian. A large number of different types of
Insecticides are used for"protecting cereal crops of which
the organochiorine Insecticides occupy an important
place. “There are reports of these being mixed directl
with the grains by tradersLto greven_t Infestation. Suc
indiscriminate uses have resulted in high levels of residue
In Some cases. . :

In India, analysis of several samples of milk reveal the
prresence_of organochigrine insecticide residues in them.

he feedling of Cattle with the hay of cereal crops and the
drift. of insecticidles dunng application to crops near
g{ﬂlr;% %rounds, are the Tactors responsiple for. this.

eports 0f the presence of organochiorine insecticide In
milk_have originated from different areas of the world
like Denmark?, France3 Germany4, Poland5and U.S.AA

One of the recommended méthods for the, determi-
nation of organachiorine insecticige residues in cereals
IS to extract with hexane in a_Soxhlet extractor and
Clean-up b())/ artitioning, intodimethyformamide ang
eluting through an alurmina column/ Pno_r to determi-
nation bx\ thm—la%er paper or Ogas- lquid chromato-
%raphy. nother method, Tollowed by the United States

ood and Drug Administration8, is to extract with
acetonitrile, clean-up on a Florisil column and determi-
nation by gas chro atograprg. _

According to Mills” method9 the fat is separated from
the milk by centrifugation, and taken up in petroleum
ether. The pesticides are then partitioned into acetoni-
trile and cleaned over a Florisil column. The cleaned
extracts are njected info gas chromatograph for detec-
tion and estimation of résidues. In dnother method,
milk is extracted with_ acetone-hexane mixture, the
extract clarified by centrifugation, separated, the hexane

L. and Jewens Graig, Phytopathol., 1960,



DETERMINATION OF ORGANOCHLORINE INSECTICIDE RESIDUES

Bhase dried, its volume adjusted and then treated by the

partition process. ~ The final extract reqlires
treatment with an activated alumina column and is
then suitable for either gas or paper chromatographic
examinatjon.

Screening of samples of foodstuffs for organochloring
insecticide Tesidues is bemP carried out at the Central
Plant Protection Training fnstitute, Hyderabad. Thin-
layer chromatography has been used” for the identrfi-

cation and getérmination of the Insecticides. During 91 b

the course of the work 1t has been found that the max-
mum duantrty of sample that could be tolerated on a
TLC plate was about 0.5 % both in the case of cereal
and milk_samples, when the procedure of de Faubert
MaunderT making use of DMF clean-up, was adopted.

The other recommended rE)rocedure utilisin ‘FIoner’
a synthetic ~silicate - manufactured
ansville & Co., Florida) could not used as the

agsorbent s not available in India. Therefore a simple s
alternate clean-up method for cereal and milk samples
has been worked out making use of g basic alumina TLC
plate for clean-up. Whenthis method is aclopted it is
possible to spot an extract equivalent to 5g of the sample [
without any streaking, and It is described below.

The samPIes of cereals and milk were collected from
different retail market vendors.

a) Extraction method for cereals: Twentyfive g of
the owdered cereal is moistened with 8 ml of water and
shaken mechanically with 75 ml of g 3:1 hexane-acetone
(v/v) mixture for one hour. An aliquot of the extract
equivalent to 5% is taken for clean-up.

b) Extraction method for milk: " Ten g of milk is
shaken up with. 1 ml of saturated sodium oxalate,
foIIowed successrvel by 25 ml each of ethyl alcohol
et ether and etro eum ether, in a 125 m separatm%
unne ueous ayer is discarded and the’solven
Iayer col ecte In a 100'ml beaker and volume reduced
to about 5ml. Thisi |sd antrtatrvely trans ferred fo a 125
ml separating funnel nsed with petro eum ether and
made. up the total volume to about 25 ml. The
Insecticicles in the extract are then artrtroned to acetonr
trile saturated with petroleum ether, by 3 wash mgs of
10 ml, and collecting the acetonrtner a second Sepa-
ratrn%; ‘funnel.” The combined acetonitrile is washed with
10 m{ of petroleum ether saturated with acetontrile and
transferr d to,.a 500 ml separatrng funnel containing 250
ml water and 50 ml saturated Sodium chloricle. ~ The
petroleum ether in the second separatm? funnel ‘is
washed with 10 ml of acetonitrile which is also added to
the water _The water acetonitrile mixture is shaken
well for 2 min and set asige for 30 mip for the layers to
Sep arate The water is drawn and discarded, and the
E)etro eum ether js transferred into a Stoppered measring
ylinder, through a plug of anhydrous sodium sulphate.
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The volume is made upto 10ml so that Lml is equivalent
to 1g. Fiveml oft |s 15 taken for clean-up.

Clean-up: - The clean-up of the cereal and milk
extracts 1S doneb thin- Ia%er chromatograph g/ OVer. a

mrcron thick hasic aIu Ina plate, using" acetonitrile
asthe eveloping solvent.

OPre%aratron of alumina plates: Basic alumina
Phed the National Chemical, Laboratory, Poona

su
ended "with calcium sulphate inthe proportion of

15
weight. Thi Ig of this mixture is taken in a
100 stopﬁered conical flask and made into a slurry by
shaking with 30 ml water for 2min. The slurry is Roured
into a movrntr; pe of applicator, stationed on the first
of the plates Yo e coated, and drawn over them. Four
plates "of 18x11 cm can be coafed with the above
quantity, - The plates are air dried and then activated
at 110°C for one hour and stored in a desiccator,
n Spotting:  The extract, equivalent to Sg of the
le s taken in'a. 10 ml beaker and vojume requced to
about 0.5 ml. This s spotted on the actrvated plate as a
2 cm hand, across the wrdth ofthe ate 2 ¢m from the
bottom, with the help of a 2 m%( syringe with a
Luer tip and g 2/ Fdauge needle. A Sketch 0f tfie spotted
plate |s given In FIg

iicm.
3
/3
B > """ T‘t”
2 3em
L ool J.
18cm
10cmy
4

\

Fig. L Alumina-thin layer plate

1. Sample applied as a 2 cm wide band
2. 3.cm wide strip to be scraped out after development.
3. Solvent front.
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(Hi) Development: The spotted plate is develo ed
in ‘an airtight chamber in ac tonrtnl toa he| ht o
cm. The Teveloped plate is removed and the aIumrna
layer to a width of 3 cm aust below the liquid front is
scraped out and collected_in a 10 ml beaker. This
alumina is extracted with 5x 1 ml portions of acetone
and filtered into a 10 ml beaker.

(c) Detection and estimation of residues:  The cleaned
extract is requced | |n vqume and sp otted on asilica gel-
srlver nitrate  thip-| ag/ plate flr) pare according™ to

Moats10 along with Spots of dr nt stancard insecti-
cides, and deve oped in cyclonexane, The developed 2
plate is air dried angl ex osed to uItravroIet light $250 Jum
Wave Ieng h) for 10min. Pesticices a(ppearas ownrs
black spots’on a light white background. Visibility
the spots can be improved consrderably by exposing the
plate to steam and irradiating for another 2 min. ~“The
Owest quantity that can be aetected 1s 0.1 jug of DDT,
endrin and lindane and 2 /ag of BHC.

d) Recovery expenments Jowar, rice_and wheat
were fortified at 2 ppm levels with BHC, DDT, engin
and lindane and taken throurlth all the aboe steps. The
recovery of the added insecticides was 65 per cent in
the case BHC and lindane and 90 per cent for DDT
and endrin. - Milk samples were extracted and cleaned
up according to the above method, after adding insecti-
c| es at 2 ppm level, ~ The recovery of |nsect|c|des Wes

glgn(?anert%nggngerr%g}]ttt% per et for BHC, endrin

The recovery experiments wrth fortified samples
revealed that the method Is very efficient to clean-up
extracts contarnrng
organochlonne In ectrcrdes th|n layer chromato
g % The chemicals and ment re uired
vallable indige nously and arec TheT metho
followed by Morley. and can aso vrsualrse
_.1pg of the msectrcrdes but the size.of tesam le is
||m|tdt005 of wheat g mgasensrtrvr of ppm
onIy The screenrn? me et al ]2 usrn
al umrna coated th|n %er pIates can toIerate on h/
of the sample. Even though % chromatograp
electron capture detector 1S Z sensitive ‘arid
det ot nanodra of the |nsect|crde n sample] s, the srze

the sample Is |m|ted tol This gives a
sensitivi ran e of 0.01 to 0. pm when lnano?ram
1S quant al ed By using, the clean-up method desc |bed
above 0.1pg of irisecticides can bedtecte |n55;o the
cereal an mrIk giving the method the same sefisitivity
of gas-liguid chromatography with electron capture
dete tor. Without the need of 50 hrstrcated e ur ment
and cosﬂycean - progedures. Furth ert e meth dcan
he followed with a mrnrmum period of trarnrnd
hence. will be ve %rcral t0 Iaboratones monitoring
Insecticide residués In these vital 1tems of food.

lipids, pnor to determination of
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ESTIMATION OF DIMETHOATE IN FOODS

A raprd and simple method for qualitative detection and
quantitative estimation of dimethoaic pesticide residue
on foodstuff bY solvent extraction, thin layer chromato-
ﬂraphy and colorimetry is reported. The yellow spots of
e concentrated benzene extract, obtained on the TLC
plate after sgrayrn with palladium cliloride is scraped
Into a test tube and eluted with N-N-diir.e!h\l formamide
and the absorbance of the clear solution, is measured
spectrophotometricaily at the wave length of 435 nm.

Dimethoate LO -0-Dimethyl S-(N-methyl-carba-
moyl methyl) phosphorodithi atee] CsHING P&gb
longs to on anrc lphosphate Insecticide group, having
colourless transparent crystal appearance with charac-
teristic odour. It is a systemic and contact Insecticide
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and acaricide, used marnlz a arnst fruit flies, in parti-
cular the olive fly and the cherry/flyL Itis also commonly
heing used agarnst pests of ve%e ables. Dimethoate is
known to control more than 20

Insects on over 100 crops and orna ental plants and
thus, has a potential of being accepted as one of the most
promising systemic insecticides.

The residues of dimethoate _in the soils2 and in
sorghum forage3 were studied. The bioassay study4 on
the"persistence of dimethoate on cabbage ‘and & few
other investigations on dimethoate residuesS'8 are
reported.  The maximum tolerance limit advocated for
dimethoate is 0.02 mg/kg body wt as. acceptable dail
intaked, With these "consiclerations in view, a TL
method for |ti]est|mat|on In foods In general has been
attempted in the present study

Several sets of experrments are carried out to find
out the most suitable agent for the extraction of
dimethoate, from foodstuffs (vegetables and cereals).
The materials used are pulse (ea dal), atta, our
?otato and ?reen leaves. " The results tabulated Delow
how th at all'the foods exhibited more or less the same
extractrbr |%y for added dimethoate with different
solvents, ‘The results are shown as averages from the
items with each solvent,

Extracting agent Dimethoate recovered (%)

Benzene 100
Chloroform 80
Acetone 75
Hexane 60
Petroleum ether 60
Acetonitrile 00
Solvent ether-hexane (2:1) 50

Frneln chopped and well mixed representative sample
(about 100g) is taken in a blender and 200 ml of henzene
15 added and blended for 30 min. The process is re-
peated with another 100 ml of solvent. Then the frIt
ration s carried out by Whatman No, 4 filter paper
The solvent in the f||tr te i evaporated on water th
with care with a Kuderna Danish Evay rﬁorator 50 th at
there 1S no loss of pesticide. The volume Is then made

}/ nrq_guantrtatrve amount of acetone before
s otting on late. Fortunately purtfication of the
extract or Clean up]ﬂ IS not required’

PreBaratron of TLC plate: Glass plates of size
20 cm are coated with a slurry of silica gel G in
distilled water (silica gel G 30+ water 60 nil) to a
thickness of 250 p. The'plates are dried at room fempe-
rature for 20 min, then activated at 100°C in an air oven
for 1 hr, and stored i a desiccator, The_mobile
solvent used was benzene and acetone (9:1)n. Chromo-

)

urrous specres of
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denrc agent used was 0.5 per cent palladium chloride
cent HCL

Pregaratron of standard graph and simultaneous esti-
matro of residue in the sample. A 0.1 per cent standard
solution ofdrmethoate Tata frson apurr ty 95 per cent |s
pre ared with acetone A th mlg late’ 15 spotted

different volumes viz. 10, 20, 30, 40 pi of standard
squtron along with the 50 pi of the sample solution
obtained by extractrng the' sample with benzene as
reviously). “The sample is applied about 2 cm from the
ottom etige of the plate. It'iS |mportant to restrict the
diameter of spot to 5 or 6 mm1L

The plate is then aIIowed to be irrigated, letting the
solvent front move upto 15 cm from the spottrn% point.
It is then etat room tem erature for some |me 0
evaporate the solvent completely and sprayed with the
chromogenic rea?ent The platé is then allowed to dry
at room temperature just to evaporate the water of the
chromogenic agent.

The spots are scraped (with the sharp edge ofa knrfe?
and taken in 5 ml (in each case) of N-N-dimethy
formamide in seoarate test fubés.  The tubes are
shaken. occasionally for 5-10 min_for the complete
extraction of colour from silica gel. . The contents of the
tubes are centrifuged to remove silica Pel Then. the
optical densities of'the clear supernatant fiquid solutions
are measured in the spectrophotometer at the wave
length of 435 nm. ~ Spectra of similar solutions of
dimethoate have previgusly been checked to have a
maximum near about this wave length. The goncent-
ration of the pesticice is obtained from the straight line
obtained by plotting absorbance against the known
concentrations.

The comman trend in extraction cum clean yp opera-
tions of pesticide analysis is, to transfer the pesticide to a
low borllng cheap solvent, light petroleum, after prelim-
nary extraction using methyl cyanrdelz (orisopropanol-
petroleum mrxture) ¢ ldtter has Deen devised to
reP ace the 0 % 8/ soIvent egetonrtnlela However, in

this case dimethdate cannot be transferred to petroleum
ether, after addition of water, ecauseo Its appreciable
solybility in polar soIvents This. n ?essrtat evag
ratron o solvents which are unsuita e as they_have
X% boiling points and are costly.  The. most éfficient
extractant n the single solvent” extraction procedure
here 1s benzene; its high boiling temPerature 19-81°C
does not Inconveniencs, as dimethoate is affetted only
at more elevated temperaturel4

The colour developed on the chromatogram. is
amenable to direct readrng n a hot?]electr densito-
meterls. However, this Is obviated in this study for. two
reasons—graining (o precipitation) which sometlmes
occur lending heterogeniety in the Spot and, secondly,
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Indran Dairy Products: by K. S. Rangappa and K. T.
ﬁcgyaRs sia Publishing House, Bombay, pp; 386,

The Chemistry and Manufacture of Indjan Dairy

Products, by thé same authors was first published in
o8 It was an mterestrng review of development in
dairy industries and coveréd a number of aspects of
Indian dairying at that time.  The book under review is
a completely révised edition of this book and in bnngrngi
out this book, the authors have added new matérid
which has accumulated since the last publication. The
book is divided into three parts and deals with milk and
unfermented milk products, fermented milk products

Ing[he first part the authors have, descriped the major
milch breeds_of the country, their performance and
production.. The composition of milk and its variation
due to various factors like breeds, season, feed and
health of the animal are documented. Milk h;fgrene and
the bacteriolagy of milk are dealt with in deta Adulte-
ration of milk"and methods for its detection have been
described.  The second part deals with, fermented milk
products like dahi and hutter. Dahi js liked throughout
ndia and is consumed in large quantities unlike yo%hurt
which 1 ifs counterpart n other countnes and |s con-
sumeg onl |nsma uantr often the only m|k
protein_ which 1s avara le to a are section o the
people is through dahi. _As such it h asaunrque place
In the Indian glietary. The authors realising this have
devoted consrderabe part of the ook to"a detailed
description of the preparation of dahi, its composition
and nutr|t|ve value, As they have right pornted out a
modernrse ahundustry can rovrdeah althy, standard
ro ucto Ug nugritive value to aveP/ larg econsumrnﬁ
pu lic In_ Indian cities, making fuller” utilisation of a
he constituents of the available milk. Butter i another
product which has a hrgh economic value in the daj
|ndustry It I _estimatéd that 46% of the total mil
produce in India is used for makrng butter. In Indian
vrIa Bs a e quantities of mrkare converted into gahi
uttrc urhe andte butter milk either copsumed as
such or wasted. In the Chapters on butter, the authors
have reviewed the indigehous methods’ of makrnﬁ
butter and have_shown defects and short comings i
such a process The have dliscussed the Jmprovements  d

which_ could. be brgught about in making butter by
foIIowrng sli htIy Improved methods. “They have
I that radical changes cannot be

%ro uced overnrg htin a cottae n ustr%/ where t e
Retty farmer prodtices small quantrtres of Dutter in |s
ouse for sale. The existing practices have to be

improved to the benefit of both the producers and the
consugters by affecting alterations wherever they are

Nearly half the book is dedicated to the last part ..
?ee iee IS the most important milk prodyct in India,
ts value 1s much more than of the othér milk products.
Itis only right that the authors should place so much
importanice On this product. In the introduction, the
authars have discussed ?hee as. a source Of nutrients,
the vitamin content, the fatty acid composition and the
loss of th e he nutrients in the” course of the preparatron

of ghee nthe nextsectron various cprocess s of pre

ratrono ee andt e actors |n processing which atfect
the ua| ghee are descn ed |n detail. The charac-
ter|st|cs ood ee, the flayour, the aroma, the.colour

h
an the granual |9y are described.” . The constitutions of
? ee 1.2, the fatty acids, the glycerides, the vitamins and
race elements are discussed. ” The variatio of these due
to several factors are described. The analytical characters
like the Reichert value and the variation of these due
to different causes have been describeg. 1t is difficult to
find @ more detailed account of the adulteration of ghee
and its detection elsewhere than what is contained in'this
hook.  The subject has been treated in a masterly way
discussing the methods that have been adopted for the
detection” of adulteration in %hee the draw-backs of
each method and the good paints Init._ A large amount
of work has been dore in this field. But there are not
man text hooks whrch have attempted fo bring all the
resu of the scientific research and_gliscuss it in an
objective and well coordinated way. The authors have
done this to a ?reat degree of success The last chapter
IS about the defects in ghee, 1.8, rancidity mostly caused
by oxrdatrve changes Methods of medsuring rancidity
ave] %n described.
The book Is asedtoalar eextenton bhshed pap_ers

bg/ Indian research worker |nt e qairying field

réference to the. papers have been t_irven In deta|
sig naI sennce this book has done tothe research workers
|n dairy in ust 1S t0 Brovrde excellent review of the
work t at has already been carried out and point qut
areas where research work 1S needed. Indian dairy
Industry has far top long heen imitating dairy industry
abroad:  Some of the dairy products on which con-
srderable research has been done like cheese do not have
asufficient market in India. But otherprop]uctson which
research |s lacking|ike dani panneer and ot er |nd|genous

By producs h aveawrde mar gt The book nfs 10
set aance between these two and show the possibilities
of research work concentrating more on process and
methods which are needed in the country, QOur daj
Industry is based on the production of farmers wit
one Gow or two cows or buffalogs with as little as two to
ten litres of milk per day. It is not the same in other
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countries where a diairy farmer produces a few hundred
litres or more of milk. “The research work that is needed
in the country is to help the individual farmer carryrng
on his trade”with one or fwo cows under conditign

which will not be tolerated in other prosperous dairying
countries. 1t.is in this locale that the aythors of this
book have tried to give sug?estlons for improvement,
modification and reorganrs To that, extent the
borle 15 a very useful contribution to the dairy industry
in India.

Indian dalrylng is on the brink of a break-through
and in the next few years it is anticipated that several
new milk products will be on the market. Milk
of different com os|t|ons infant foods ICe-Cream 0
different composr lon, yoF[ hurt pow ers, mrlksubstrtutes
butter su strtutes etc. It would have heen appropriate
if the authors had paid more attention to these pr ducts
which are bound to flood the markets in the future. A
the cha ter on the Indian milk sweets industry couId

hay a
?to R Hp(t])ooi has been published in 1974, it is
unfortunate that some of the research papers quoted are
out dated. The amount of material that has been collect-
ed for bnnqrn about this book possibly could have
been madke alittle more up-to-date by bringing in research
work of a later period omiting some of the references to
the earlier ones. Though this'has not reduced the value
of the book to the Indian dairy man, the reviewer feels
compelled to make this remark in the hope that in a new
edition the authors will take note of it. The authors have
mentrone In the preface that “it is unlikely that they
ga%e themsel ves n a further edition of the
vo ume ut the popularity of the present edition will
gurelg encourage them to revise and bring out a third
dition
The publishers have to be congratulated on the, nice
getu 0f the volume. The reviewer could not find any
rrors in printing, The hook has met a long felt need for
acom endium Of research work in dairying and as the
BUt 0rs have ( htI}; pointed out thrs 5.4 necesf / text-
0ok for students in Dairying and Agncutura ence
No research worker |nte leld. of gairying and allied
sclences could aff or 1o do without 4 c%?y of this

owder

exce lent book. Likewise the man jn the dairy industry.
The price ofthe book IS attractive for a volune contain-
ing so much Information.

M. R. Chandrasekhara

The Industrial Manufacture of C sava Products An
Economic Stugy, by D Edwar elo
Troplcal Products Instrtute o6/ 62 Grays n Road

London WCL X 8LU, 1974, pp. 43,

f th

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 12, MAY-JUNE 1975

This booklet is one in the series published by Tropical
Products Institute and covers studies relating’to econo-
mic feasibility of production or processing Ventures in
different countries especially the developrng ones.  As
cassava (tap |oca) for 15 oné of the high yigldin tuber
croPs in many developing countries of fnca South

outh East Asia, an authentic descnptron of the
manufacturingprocesses. for production of _ chips
pellets and starch along with costrno modlls for different
capacity manufacturi d units will' not only serve as
?wdell es for the interested entrepreneurs, but. is
kely to generate new entrepreneurship in develoorng
reglons s the cost models have peen worked out o

basis of situation prevailing in the developrnci count-
ries, they will be of great hélp to those invalved or
Interested in cassava processing.

S. R. Shurpalekar

Triticale:  Proceedings of an |nternat|onal sgmposrum
Batan, Mexico, 1-3 October, 1 by:
Reginald Maclntvre/Marilyn Campbell (IDRC -0248),
International Developmen Research Centre, Ottawa,
Canada K1G 3H9, 1974/pp. 25

A decade’s (1964- 73% achievements of plant breeders,
gronomrsts enetrcrss nutriionists, etc. form, the

ntent of this ook on Proceedings of an Internatlonal
V\X] osrum on this new_man-made cereal (cross of

eat and rye). A multi-disciplinary approach of nearl
100 partici ants brought together ‘on'a common plat-
form by Infernatiopal evelopment Research Centre has
made possible, unique mterchanoe of jdeas. This will
no_dolibt initiate newer nerests and more vigorous
action to overcome the existing problems relafing to
triticale development,

An exhaustive historical review on the development of
triticale included at the beginning, will be o f%reat se
o, different research workers interested in this field
Different research programmes on the development of
triticale in Western and Eastern uroroe erma\r}yr
United Kingdom, Canada UsS
(Mexrcrﬂ are reporte In earlier ers ofthe Proceed-
mgs These are followed by the getails of new p ro?ram
més of work Initiated in deveIoprn countries like Indlia,

Iran, Ethiopia, Algeria, Ken Ya hile, etc.  Variqus
challengr ﬂ] roblers facrng he_breeder, agronomist,
etc. form the last part of

In view o tntrcales outyleldr g potentlal when com-
pared to wheat and also its addptability to soils un-
suitable for wheat cultivation and as nutntronally it has
been found equally. good or better than other “cereals
including wheat, triticale is probably the most promising
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ansvver to hungry world’s quest for more food. This is all
the more so aS_ the Proceedings have highlighted the
ossrbrlr tntrcale ushrng orward thé" frontiers of
oday’s ?ncu ltural area int0 colder, hotter, or drier
regrons of the world, so that the total cultivated area
mcreases sronrfrcant
Asth e P oceedr ngs cover a wrde spectrum of different
lines of work on ftriticale, this book Is an important
addition to the library of agricultural scientists as well as
cereal technologists.

S. R. Shurpalekar

Fish and Shellfish Hygiene; Report of a WHO Expert
Commrttee convénied in cooperation with FAQ/
1211 Geneva 21, Switzerland, 1974, pp. 62

Pnce Sw, f

Hygiene in fish and shellfish handling, except in case
of materjial meant for export, IS, conspicuous by its
absence I India_and possibly in other. developin
countries as well. Re ortrnﬂ recordmg and investigating
of fish-borne djseases are afl irreqular-and scanty rather
than systematic and comprehensive.  There” was a
report just the other day (Indian Express, March 8, 197&'%]
on how fisherwomen in coastal Karnataka who handle
mackerel transmitted E. coli coptamination to their
INfants causing severe gastroenteritis. Preventive work
would not normally b initiated on the basis of such
stray reoorts
Adoption of hygienic practices in fish and shelifish
handling throuPh e steps of catching, transport and
marketing wourd need capital investmert, There is now
neither ay incentive, obligation nor awareness to take
toh grenrc Rractrces

Aq Inst this backrl;(round it is the duty of microbio-
Io IStS, research wor ers and technologists dealrn with

handling an lorocessrng 0 creae the necessa

awareness In t e pu lic mind amon?t e municipal an
publrc heat workers and administrators on how frsh
ﬂ hellfish are potential sonrces of hazar to pub |c
galth. It 15 to suc technrca ersonnel, In therr ende-
avours to oromote %grenrc practrces in handling of
fish and shellfish, that, the present book should serve'as a
quide and starting point.

In a relatively” short space the bopk scans a wide
horizon. Startrn from envrronmental factors In relation
to fish and shellfish h r¥ giene, It classifies the nncrpal
human diseases resulti |9 from Ingestion or contact with
fish and shellfish, thep ncrpaI drseases of aquatic food
animals_as related to public health, and biotoxing of
marine fish and sheIIfrsh The book then gives quidelines
for epidemiological investigations, for “safe “handling

O through six editions in the. course of 25

11

of fish, sheIIfrsh and their rproducts and for inspection
servrces |t spells out the requirements of training and
e ucatron and offers recommendatrons related to" pro-
%ramme development, and research and technology.
he two annexes on reco?nrsed fish-and shellfish-borne
diseases o man and on se ected bibliography on fish and

sefrsh ggrene are valuaple,
deserves to be widely taken note of not

mere y as a source of information but as a starting point

for preventive hygienic and sanitary practices in fish

Spgcesssh%lémh handling, distribution, "marketing and
|

N. V. Sripathy
Text Book of Meat Hyﬁrene Horace Thornton and
Ballliere Tiridall_ Henriella ~ Street,

F rac%
London WCZE 8QE, 6th ed., 1974, pp: 599; price:

This book was first published in 1949 andeahgs n]e

e
present edition has been enriched by mcIusroln of infor-
mation obtained from surveys in “many countnes of
Europe, the Middle East, the Amenca India e}/on

and Burma undertaken by the first author on bheh

World Health Organization and Food and Agricultural
Organization,

e presentation has been devided into 13 chapters
deahnc[; with meat animals, abatfoirs, post mortem,
Inspection, tissues and organs of animals slaughtered for
foqd uses, pathological arid other lesionsimportant from
point of eat hyglene, inspection of poultry and game
meat as rabhits’ and hares reserva lon 0f meat”and
treatment and drsloosa of bg products,

e presentation Includes an appendix which gives |n
the form of  statement the drsease source affect and
revention, of the common undesirable dliseases, en-
countered in the industry. The book is a good addition
to libraries of institutions involved in work on the dif-
ferent aspects of the meat industry.

B. R. Baliga

Proceedrng s 0f the Internatronal Symposrum on Nitrite in
roducts:  Eglited Krol and B. J
Tinbergen, Centre for Agncultural Publishing and
Docunientation Wagenrngen The Netherlands, 1974,
pp. 268; Price; DFL

The use of small amounts of salt petre in the curing of
meats is indjspensable for the formapon of the charac-
teristic cured meat colour. The role ot nitrite in develop-
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ing cured meat colour was elucidated in 1890 and the
méchanism was discussed, by Haldane in 1901 Sub-
sequent research warkers discovered other characteristics
of nitrite like inhibition of micro-organisms, partlcularI)(
toxin formmP anaerobes, Clostricia and developmen
of cured mea flavo_ur. .

One of the unaesirable effects of use of nitrite in cured
meat product, is the possibility of formation of nitro-
samines, These nitrosamines pose @ health hazard due
to their carcmogemmty. Nhen this drawback was
recognised, debates started in_many countries on the
pros-and cons of the use of nitrite in meat products in an
International meeting at Zeist, the Netherlands in
September 1973, _

he discussion of the papers, about 25 in number, was
?rouped In four sessions, analytical, microbiolggical,
ech_nologmal_ and toxicological.” At the end of each
session, Specific conclusion™and recommendations were

rawn up. o .
The aﬁalytlcal session discussed six papers on forma-
tion of curéd pigment, determination of free and bound
nitrite, low-molecular meat fraction active in_nitrife
redyction and determination of amines and oxides in
food products. . The main recommendations of this
Session Were_Freuse method for determination of nitrate,
nitrite, volatile and non-volatile nitrosamines, precursors
of nitrosamines and their combination in cured food
products, by collaborative studies. _

The microbiological session discussed six B ers on
microbiological effects of nitrite, inhibition of botulinym
by curing Salfs in model sy{stem,s in relation. to stabili
ang safety of cooked megts, minimym nitrite concent-
ration for safety of cooked meats, Perigo effect and other
Inhibitions in_cooked meat products. The |mPo_rta_nt
conclusions of this Session were the dependence of nitrite
inhibition of clostridia on the salt concentration, tempe-
rature of storage, water activity, pH, type of food, etc,
and the necessary dependence” of the"meat pr_oc_essmg
Industry on nitrite for’ protection agams_t clostridia an
Eosmbl%estawhylocqcu Cialso. Any Substitute for nitrite
hould e chosen with due consiceration of Ifs action on
spore forming as well as non-S orlng organisms.

.The Sessiorion Chemical and Techrologjical Aspects of
nitrites discussed |oss of nitrite during storage of cooked
meat product, influence of compounds other” than nitrite
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on colour development, nitrite and flavour of cured
meat, ascorbate and nitrosamine formation, low nitrate-
nitrite and radiation sterlisation. The conclusions and
recommendations of the Session were jntense. research
to elucicate the mechanism of logs of nitrite binding to
meat components, chemistry of cured meat flavdur,
reduction of nitrosamines in cured meats usmﬁ agditives
like ascorbate and irradiation, particularly the balance
between ascorbate and nitrite regarding” nitrosamines
and anti-botulinal effect. : .

The Toxicological Session dealt with papers on toxicity
of nifrite and nitroso compounds, chemical carcmog_ens
and formation of nitrosg compounds. The conclusion
and_ recommendations of this Session were that many
N-nitroso compounds are powerful and versatife
chemical carcinogens, trace quantities are present in
foods [ike cured”meat products and more_ could be
formed in the gastrointestinal tract through interaction
between nitrosating. agents and nitrosotable amino
compounds, epiderniological studies regarding health
hazard for N-nitrcso compounds, bettér and” refined
analytical methods of and aavisability of reducing the
amount of added as well as residual nitrite without
affec_tmp the protection against bacterial hazards,
particufarly botuling, _

_The overall conclusions of the Symposium was that
nitrite s indispensable as an inhibiitor of Clostridium
botulinum In many meat products, plays a key role in
colour and flavour development of cured meats. At the
same time_the presence 0f nitrosamines in some meat
products is well established and refined analytical
procedures, epidemiological studies and categorisation
of products containing” nitrite should be undertaken.
S0 far the best_available constituent to clecrease the
risk of nitrosamines is ascorbate because this does not
|mEa|r the function of nitrites against clostrigia.

. Even though the compilation i predommantIIX of
interest to research workers engaged in development of
m?at roducts and regulatorty agencies, some of the
Information IS of Intergst to resedrch workers in other
allied field like flavour, heat resistant bacteria encunter-
ed In processed proaucts and mechanics of toxicological
manifestation of chemicals formed during procesSing.

B. R. Baliga
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Seminar on ‘Packaging of Marine Products’ OFr{ganized
tB));the Indian Institljte of Packell\glmg Southern Regional

anch) held in Cochin on 4 th arch( 1975,

The programme was participated by more than 45
delegates, “representing various fish processing and
packaging units, government and semi-government
organisations, trade associations and research Instrtutes
connected with marine products. _

In his welcome address Shri A. I George informed
the gelegates the various activities of the Institute and
services rendered by the Institute to the industry, The
Industries in the Southern Regmn, Was . requested to
make use of the facilities given By the Institute and take
active partmganon In the programmes.

Shri' K. Chidambaram.” Director, Marine Products
Export Development Authority, in his keynote address
gave a prief account of the dévelopments' mage by the
Mmarine industries in recent years. [t was stated that the
export of marine products was increased by more than 20
fold in ten Kearstlme. There ar manyrmore marine pro-
ducts which are yet to be exploited. “The main problem
n exportln? the marine product is packa mq. The present
export could be increased to a great extent by adopting
|mKroved techniques of processing and packaging.

fter the general session, the technical session was
conducted  Under the chairmanship of Shri. K
Chidambaram, Member, Southern _Regmnal Commitfee
Each technical session was presided by a technical
exloert from the field and 5 papers were presented which
re a(tjed tgo the different aspects of packaging of marine
proaucts. L .

The topics discussed in brief during the technical
session are as follows: _ _

Not much attention has been given to the |m?rove-
ments and standardisation of presently used frozen
marine product carton. They are still packed in either

bor5kg unit. It is su%g sted that greater economy
could he achieved by standiardising the"type of cartons
used for frozen fish. _

Canning. of marine produ?ts ngeds improvement for
export market. At present only ordinary type of lacquer-
ed O.]. cans are used for fish Canning. In'export market
they like to have these goods packed in special type of
easy opening can which-are yet to be manufactured in
the’country.” Industries are of the opinion that if these
containers are made available they will be able to export
large quantity of canned fish. The can making industries
are reluctant’to go in to these containers because of the
huge investment™and uncertainity of demand estimate,

_The packaging prrobl_em of dried fish for export is of
different naure.” The fish in the dried form has a ve
objectionable odour, I proper care is not taken regar -
ing the  moisture mgress, mould growth and Other
biochemical changes take place. Due to.its,bad odour
these goods are ot accepted by the shipping cargoes
carrying tea, coffee and other spices. The techniique. Used
at epresent for (f' Ing is very crude. If better techniques
are used for arying”and packaging this highly protein
rich food will gét better price in' the world market.
Not much Improvement has been made in this
country on transportation of goqds . under refrigerated
condjtions.  Various types of sh|pp|n? containers like
plastic coated bambo0 haskets, colfapsible  thermal
Insulated_ rigid containers, containers with refrigeration
and cooling systems, vans with refn%eratmn,s and light
weight boolies ere discussed during the Seminar,

Following recommendations were made.

L The paperboard carton used for frozen shrimps
needs to be standardised. It was desired that a
standard be developed for 5 kg unit.  This
standard will help the industry & guideling in
selecting and specifying their packaging material.

2. The marine product industries were of the opinion
that the export of canned marine products could be
increased substantially, if proper type of containers
are made available. * In the forelgn market the
demand is for a special type of easy opening
aluminium cans for canned products, which arg

et to be manufactured in the country.

3 The packaglng and processing techniques adopted
for dried “marine product Needs Improvement.
The delegation was of the opinion that, If this
protein rich product Is hygeinically prepared by
Improved method of drying and” packed in a

rotective and attractive container, it will fetch very

ood price in the export market, The MPEDA
Was rec}uested to stugy the problem in collobara-
tion with 1P and Central 'Institute of Fisheries
Technology, Cochin. _ o

4. Much improvements are needed in the shl%amg

container and transportation method adopted for

he containers on which fur-

ther study s neeced are @ plastic coated bamboo
baskets, " (b) collapsible thermal insulated contal-
ners, gcgthntamers with coolin sst?ms, and rSd)
transportation system with bettér cooling systems.

The seminar was concluded with vote of thanks.

marine é)roducts.
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Repart of the Seminar Prolglramme Conducted by the
Southern Regronal Office of HP on *Packaging of Food
Products” af Madras.

The Southern Regional Offrce of the Indian Institute
of Packagrng or%anrsed a one day seminar Programme
on ‘Packaging of Food Products’ at Hotel “Savera
Madras on” 15th February 1975.

The programme was P articipated Wmore than fifty
delegates from various food processr g and packaging
matérial supplier industry. In the p rogramme varrous
technrques ad ted for food packagin gwere discussed.

In his welcome aadress Shrr Srigharan explained the
role of Indran Instityte of Packagrng In promoting the
knowled %eo Ipackagrn In the countiy. He gave a'brief
note on sent and future activities of the Institute
and Invited the Industries in the Southern Region to
enroll themselves as, members of the Institute ahd take
active participation in the Institute’s activities. He also
informed the delegates that the_Institute is pIannrng fo
conduct jts “IndiaStar Award 1975 functionand a pack-
in Exhrbrtron in Madras later this year,

ernote address for the programme was delivered
Ty Raju, ackadrn Division, Central Food
echnolo ical Research Institute, Mysore.. In his lecture
he exp arned the status of food Backagrng In the country.
He discussed the packaging problems involved in variods
types of fopd products like, oils and fats, fruits and
vegetables fish, meat and meat products, milk and milk
pro ducts bakery products, brea fast cereals confectro
nery, coffee and’ tea, mil mgt gro ducts, drarns
breverages, spices, etc. I exp arned tha most
of the food ackagrnlg materrals and methods adopted
In the, country at” present are based on the western
countries resedrch and development. We have to grient
our research and development work suitably to suit our
negds and demands.

The other items covered by the seminar programme
are; Packag] n of Canned Foods by Shri S R.”Shetty,
Regional r, 1IP, Packaging ‘of Bread by S
. Radha rrshnan General” Manager, Modern
Bakeries gndr a) Ltd, Packa |n of Biscults by, Shr1 K.
P, Kannan, Stan arsMa

Packaging of Confectron
I engar Facto Mana er, Par
ackaging of Dai ryPro ucts by

Cdln ectrone Ltd
hri Thomas Pathrose

r Brrtannra |scurt Co.
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Manager  (Purchase), Tamil Nadu Dairy Development
Corporation Ltd., Packagm% of Dehydrated Foods by
DrH B N. Murthy Marketing Manager, Travancore
Rayons Ltd, A case stud){ was presented by Shri
Shé Regronal Officer, 1P on' evaluation “of shelflrfe
of a packed food.

During the droup discussion several delegates brourT;ht
out thei problems connected with food acka%mg
fty export.. Al faculty members participated in the group
drscussron and hélped the industries to solve “their
problems. The discussion comprised of selection of
Packagrng materials, avarlabrlr of materials and their
mitations for. packaging selection, correlation _of

packaging requrrement of a product with packaging
performance, etc
Shri S. R, Shetty, Regional Officer, 1IP, proposed the
rogramme,

vote of thanks fof the

Faculty members answering the queries

Left to right:

1. Shri S, R. Shetty, Regional Officer, Indian Institute of
Packaging, Madras.

2. ShriK. S. Kannan, Standards Manager, Britannia Biscuit Co.
Ltd. Madras.

3. Dr H. B. N. Murthy, Marketing Manager, Travancore
Rayons Ltd., Madras.

4. Shri S, Srrdharan Production Executive, Parrys Confectionery

Ltd., Madras.

Shri P. V. Raju, Scientist, Central Food Technological

Research Institute, Mysore.

6. Shri K. L. Radhakrishnan, General Manager, Modern Bakeries
(India) Ltd., Madras.

o
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Megting of the
April 1975,

Minutes of the Annual General Bodﬁ/
Assoclation held at New Delhi on 27t

The Annual General Body Meeting was held at C

Centre, New Delhi under the
Chairmanship of SK. C. De, Vice-president, Eastern
Zone AFST who was deputed on behalf of Dr
T._N. Ramachandra Rao, President of the Assocratron

The Meeting opened with a welcome address Iy

. C. De viho expressed the hope that the membe
would have a qood opportunity to examrne the work mg
of the Association during the fast one year and also t
Propose anK steps that would be required to further the
Interest of the Assqciation.

The minutes of the last Annual General Bod Meetrng
held at Mysore was then presented by the Exec.
Secretary and the same was propose for adoptron blt{
Mr Lal(;eet Singh and seconded by Mr. N. L Jain,
was adopted urianimous Iy

The Annual Report for'the year 1974 was then present-

ed by the Secretary. Durrnq the discussion on the report,
Dr ailk Kurade made a plea to assess the membership
position of the Assacjation with respect to the natignal
regrster of Food Scientists and Technologists, . The
information on this may be collected for Obtaining a
relistic assessment of the, role of the Associatjon’ in
collecting the Food Scientists and  Technologists
under the banner of one set up. It was also suggested by
the members that for better recovery of arréars it is
necessary to stop sending the Journal If any member
fails to renew his membership after the posting of the
first issue of every volume. ~After a Irvel¥ discussion
during which members expressed satisfaction on the
workrng of the Assocratron dun

roposed for a (optron by Kapoor and
seco ded by Mr R. C. Bhutiani. It was addpted Un-

animo
betXaIfofthe Hon. Treasurer, Hon Exec SecretarX
presented the statement of accounts for the year 197

and the budget proposal for 1975 There was d proposal
from Mr Y. K. Kapoor that it would be advisable to
separate the accounts ofthe Journal and the Assocratron
s0 that the members will have an idea regar ing te

lon under these two different’ head s
Secretary that In view of te

Diocesan Communi

frnancral Situ
Was explaine fyt he EXec.
rant gbtained fr
itwould he necessary for the Association o separate the
accounts In future o as to satisfy the stipulations laid
down by ICAR, The statement of accounts was pro-
Bosed for adoptron by Mr R. C. Bhutiani and second%d
y MrN. L. Jainwhich was adopted unanimously. Tl
budget estimate was proposed for adoption by Mr

8

the })éear the report EC

om ICAR for bringing out the Journal - AIFPA

Kailash Nath and seconded by Mr N. L. Jain. It was
adopted unanimously.
e various resolutions forwarded by the Executive
Council were taken up for discussion one by one.
a The 1st resolution on Amendment to Article—V
B was acceﬁte unanimously. _ The revised
article will read as “The Immediate Past President and
the Immediate Past Hon. Exec. Secretary”,

b) .The ind resolution to taking steps for conduct
examinations and awardrng Diplomas 'was discussed
in detail. The General Meeting_ felt that the Idea is
very commendable, The proposition was referred to
Exécutive Council for examining the same in detail and
%or(rjte U Wrth recommendations in the next General

0
)y The Il?rd and IVth resolutions comrng from
Hyderabad and Bangalore Chagter respectively regard
Ing the shifting of Southern Zone Office were rejécted
and it was decrded to examine these proposals |n the
next Genera Bod g/ Meeting.

d) The Vin rsqutron Spro posed by the Executive
Council for instituting  Subrahmanian Award was
accepted unanimously.,

he Vith resqutron on hoIdrng of elections for the
off |ce of Vice- presr dent of Heac~quarters whenever
he/she transferr d was rejected by the General Bogy.

[) The last reso utron on chian mg the emblém of
the” Association was discussed in great length.  Since
there were different opinions the résolution Was put to
vote and regected by majority vote. The meeting decided
to authorise the next Execu Ive Council to expeditious|
examine the dsirability of having a new emblem an
arrive at a better design in consultation with some of the
established desrdners

Otherls(tjrgges lons put forward for consideration by
include
. MrY. K Kapoor, Secretary of All India Food
Preservers’ Association geclared in'the megting that the
Association would be willing to contribute suistantially
for settrng an Institutd which would be able t0
further the interests of the food industry by the process
of educatron and trarnrn Th|s may be'taken up by the
next E or urt e aC

Manjre ar Charrman Technical Com
mrttee of AIFPA ro 0sed that AFST mr ht consider
Iviting. a represe tatrve from A ﬁermanent
Invitee”in thejr deliberations, It was pornte out that
has aIread made a decision to associate AFST
with their activities, The concensus was that the above

roposition Is worth considerin
p3p S 1§ Igarnananand Goprnath

lal se

Mr Kailash Nat
New DeIhr announced that he 1S consrdennp IS tutrnr_i
an award for outstandrn work in the area of traditiona
0od products. The riext EC. may finalise this in
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consultation with Mr Kailash Nath. Similarly Dr A. G.
Naik Kurade of M/s. Suman Food Consultants, New
Delhi also announced his jntention to set up an Award
details of which would be forwarded to the next E.C. for
further rocessmg The Meetm laced on record the
reciation by members on the a ove I|oroPout|on and
2k retary expréssed his thanks on behalf of the Assoc-
atio
Gardners Award for the year 1973 was then presented
t\P/ ymal, Executive Director, Food and
utr|t|on Board, New Delhi to the recipiants which was
accepted on_behalf of the Authors by Dr V. H. Potty.
r K. C.De, Chairman of the meefing then introduc-
ed the President-¢lect who |s to become the President for
te?éear 1975, After h |g |ght|nﬁ the achtevements of
he was Inducted New President for
1975, Dr K mal In his remarks |nd|cated that he has an
effective rogramme to further causes of the association
and he appealed for cooperation and collaboration from
aII the members of the Association, He also appreciated
te ood work ut in by the Executive Council and ofthe
bearers of the previous year. President Dr Kym
then announced the results “of the election hel for
various AFST Offices.
A vote of thanks was proposed by Mr P. N. Narang.

V. H. Potty

HI II\(I)artllggal Symposium on Refrigation and Air-Condi-

In accordance W|th the dec|5|on taken to hold Symp o
s|um every year on the subject of Refngeratton and
Conditioning in dlfferent t!arts of the ountry, to focus
the attentlon of all concerned on this V|tal subject
the 3rd National Sympostum on Refr I:qFratlon and
on |t|on|ng was organised b sore or

ag from’ 18th to 21st JuI 1974 TeSm 0SIUM
w et%onsored Aomt bth? FTRI. M sore Inist

Defence, Government of India, Al Tndlia” Air-Cort-

|t|on|n and Refngeratton Association Assoctatlon of
Food C|ent|sts and Technol O%IStS Indla an the
Instttutton of Engineers, rv ity Centre,
Mvsore It was attencled by nearly 140 deIe ates con-
sisting of research suenttst design en meers manu-
facturers of mach me% and eu §pmen management
executives and government offici

T TR E

nt of

Sy |ence and Technolorq Govt oflndr%tande Bvas presiced
over h/ D J Baaraj, Develg ment Comm|s5|oner
over ment of Karnataka, Thef llowing is a summary
of Inagural_ address delivered ™
Ramachandran The general theme of his taIk was
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“Heat and Mass Transfer” which is fundamental to
refrigeration and air-conditioning.

Dr A. Ramachandran’s Address

Heat and mass transfer in food products, whether
the are of vegetable or animal onﬁm 1s a complicated
dolem, becduse, consideration fias to be given to
qua lity retention dunng rocessing and this imposes
severe restncttons on pr CEsSINg operattons In order to
stud 3/ problem of heat of mass transfer in food
Ucts, |t Is necessary to have complete data relating
o their thermo physical and m0|sture transport pro-
erttes un er va mg con |t|ons of temperature, humj-
|t%/ rﬁ) sical state, Source from which the material 1s
baine and rocessmg conditions. In view of the
large number of variable parameters involved, it |s
best to determine these. properties experimentall
each case in a sys:ematic fashion and tabulate t em
for later use. This is a very important step in the
et%otrrt]omy of the processes and In controlling the quality
of the produ

Coolmg ofC %%od products to retard their deterioration
during storaﬂe and freezm% to achieve increased storaﬁ
life 1S a well known protess. Determination_ of t
cooling loads and . time-temperature charagteristics is
|mpo ant to exercise control over the quality of pro-

ducts and econgmy of processes.  Moisture migragion
and the controllmg effect of the surface moisture film
have a profound Influence. on the processes.  While
studies on cooling, of specific food products have heen
made In various [aboratories, generalised studies depict-
ing the influence of various” parameters on coohng
processes are scarge  Such studlies 1f made, will help i
Pre |ct|ng the performance of different products during

he_cooling process, under varying conditions.
Similarly, while extensive studies on freezing of variqus
Rroducts t0 understand the pasic mechanism of freezmg
ave been made, there is still @ necessity to make gene-
themaﬁlca mocels T ,oredtct Teez-
mgc aractenstlcso anamo ouss apes, Also studies on
rg/ogemc freezing with LN2 F22 sprays with @

VIEW™to_evolve the most economtc cooling system and
with minimum product damage are needed.

The other . process mvoIvmg both heat and mass
transfer relating to food produtts is dehydration. The
important consiceeration In dehydration”is once again
economy and quality retention.” In most cases, air IS
used as the heat and mass transfer mediym for solid
foods. For fopd materials in liquid form, drum drying,
spray drying, foam mat drying and vacuum puff dryin
met ods are used.  Vacuum' freeze drqu IS gainin
popu anty of late, because of the high Quality produc
EFO Ie%sds though' 1t Is till considsred” as"a costly

raltsed studlies on m



ASSOCIATION NEWS 157

Food prodcts have to be dehydrated under * Iow
intensjty” and “hrgh moisture”_conditions for quality
retention, and ungér these conditions, rate of moisture
diffusion within the body and surface evaporation are
controlling factors. “Spiked olate freeze ‘drying’ and
‘Accelerated freeze drying’ fall into this catégory. A
recent trend in these techniques is to operate at not to
high a vacuum and introduce gases like nitrogen, helium
etC. This brrn?s in the concept of convective heat
transfer in addition to conduction and radiation effects
in freeze drying, Detailed study of these heat transfer
systems Is néed?d to predict the freeze drying charactens
tics under these conditions. Also reduction in fartrce
Size of the product into, pebbles or granue Ps
|n red ucrr(t]g oprocessrng time. A technique recentl
being tried” qut Is “spray freeze d(rjyrn g’ Wherein te
advantages of both spray drying and’ fréeze drying are
|ncor rated Liquid is sprayed into an evacUated
chamber and the spray deposits on the drier wall, where
the heat of sublimation 1S supplied. This seems;to be a
promising method and deserves greater attention and
detailed Stud

Concludrng Dr Ramachandran dealt on the intensive
studies made™on the economrc conversron of soIar energy
into useful ‘heat” or ‘cold’. Applications of solar ener
I heating, are water heater boilers, air-heaters a
drying of foodstuffs. 1S application m ‘cold”is In har-
nessing, the energy for refri eratron and air-conditioning,
partictlarly for”absorptio refrrgeratron (Other are
are In evaporation. of liguid foods bIanohrn% cooking
and peeling; creation of vacuum, etc. Al these make
very Interesting study, he said.

Sri D. J. Balaraj’s Address

The following is a summary of the Presidential
Address delivered by Sri D. J."Balaraj, Development
Commissioner, Government of Karnataka.

Broadly, refn?eratron and air-conditioning impinge
on both “agricultural and industrial policiesand" pro-
rammes. “While on the agncultural sector, it helps in
reserving perishable materials over longer periods
without Teterioration in quality and elimination of
waste, on the industrial sector, it helps in careful
husbanding of our resqurces and proper utilisation o
Installed capacity In various spheres or lack of proper
storage and handling, nearly 20-25% of our errshable
food products, goes to waste at present. . The ref ”H
ration |ndustry an play a vital role in minimising this
Wa\svmo a lar eexten

lle enu eratrng the extent of perishable food
products produced in”Karnataka State and efforts being
made by Government and other agencies in providing;
rocessrn? and stora%e facilities for stich products, Sr
alara) stated that the World Bank has sanctioned a

rant.of Rs, 50 crores for animal husbandry develop-
entrnthe State overa7 [year errod and indicated that
this calls for a large outlay on refrigeration and air-
con tlronrn plants Tor vanous ocesses involved such
as chilling dnd progessing centres for milk, storing and
freezing of meat, fish and gther products and $0 on.
He also'emphasized the need for marntarnrng a cold chain
for the transportation, of such stored and processed
roolucts over long distances and suitable marketing
al |t|es at drfferen centres.

Cold storage of food is only one important aﬁghcatron
of refn eration, he sard ere are many other useful
d) plications such as cooling of large masses of concrete

am constructron provrdrn chilled. water for |ndu
str|a q prcatrons ice' plants Tor the fish Industry, air
con |t|on|n of hosprtals, pharmaceutrcal and chemical
Indlustries, aircraft optical” goods, production centres,
instrument rooms and so on, Which dre essential necessi-
ties and can by no means be termed as “Luxuries”.

In spite of stich a versatile aEphcatron of refnoeratron
and air-conditionin |n vanou fields, one finds that the
|nstaIIed capacrty ofthe mach |nery Industry is very much
under-utilised. “Consequently the prices ‘of machinery
are rather hig h In addition one hears the complarnt that
EXCiSe uty an sales tax on such mach mery and erL mp
ment IS very high as these are termed as luxury it

While th ere may | be some justification to the demand for
reduction in dties, the better way is to utilise the in-
stalled capacity fully and the egurpment used to cater
to the masses (fnstead of indiviayals who come within
the top 10% 0 mcomegb Install |n large cold stores
evetn |r} rural areas t0 preserve te available food
materials.

Concludrn? Mr Balaraj said that symposia like this
held in centres like CFTRI where a’large amount of
work has been done regarding preservation of perishable
food materials by reffigeration, would_help bnn% to-
?ether men from industry, trade, R & D organisations
or exch ange of useful information and un erstandrn%
each, other’s problems to bring the results of researc
within the reach of the common’man. He also emphasiz-
ed the need for trarnrn%grogrammes for engrne Is and
tec nicians in ar e numbers for better maintenance of

f the equipment for” their optimum and economic utilisa-

tion, s|n e the industry is Capital intensive,

Technical Sessions

The Symposium met in 5 Technical Sessions and 40
a ers Were resented Latest researches and technrriues

|nand veopmentofmachrnery, etc., |nthe field of
re n eratron an air-conditioning, were discussed. It
brou t|nt focus the rob(emso the industry in areas
wher eveo mental are needed. The recom-
mendations of the Symposium are given below:
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Technical Session I: Cold Storage of Perishable Products

Chairman:  Shri N. V. Baxi, General Manager, M/s.
Voltas Ltd., Bombay.

Recommendations _ -

Research on the following areas should be intensified

and accelerated with a timé-bound pro%ramme_ 50 that
It could e put to. beneficial use on‘a commercial scale
in view of the critical food shortage in the country.

1) Usm% irradiation and refrigeration on certain
perishable products including’their cost structure.

2) Commercial scale freeze drying of perishable
commodities with special reference to fruit juices
and evaluation of comparative cost vis-a-vis other
techniques. o :

3) Feasibility of using individualfinstant = quick-
1‘reezmgf methods fof sea foods, ready-to-serve
foods, “Truit and vegetable products with liquid
nitrogen and differerit refrigerants.

4) Intensification of efforts for extending the storage
life, prevention of low temperature”break-cown
and malntamm? the organoleptic qualities of
different tropical fruits with particular reference
to mangoes. _ o

B) Special attention to he %uven for establlshlng
) ecluate refrigeration facilities in abattoirs an
for the preservation of subsidiary products with
special reference o rPancreas (required for the
manufacture of insulin).

Technical Session I1: Heat Transfer & Thermodynamics

Chairman:  Brig. S. C. L. Mullick, Defence Ministry,
Government of India, New Delhi.

Recommendations

1) Further studies and investigations should be
carried out to standardise the techm(iues of heag
trﬁnsfer thro%gh heat r;1)|pe In cryogenic fields an
pulse tube refrigeration. -

2) Computations regarding the losses in refrigeration
should e thorotighly investigated in view of the
eneray crisis. _

3) Further experiments should be continued. on
freeze drymtl] to unclerstand the basic mechanisms
and to develop various thermod%/namlc equations
in view of its Urgent use for defence uqu e,

4) P033|b|l|t|%s of re ucmé; the_ cost of refrigeration
In freeze drying should” be investigated.

B) Experimental investigations should be strengthen-

3 g]%eualp mdlqenous insulations suich as gard%)é huisk

6) Various parameters and data re&ﬂred for buildin

enthalpy concentratin charts snould be studied.

1) Studies on heat and mass transfer for various

tropical food products should be strengthened,

8) Computer methods should be evolved for

standardization and computation of various
thermodynamic properties in S. 1. units.

Technical Session HI: Design and Construction of Cold

Storages

Chairman:  Prof. C. P. Arora, Indian Institute of

Technology, New Delhi.

Recommendations o _
1) Standard and economic designs for cold stores in

various sizes and for various products should be
prepared by R & D organisations for the benefit
of industry’and consumers.

S
2) Studies siould be made to make multiple utiliza-

tion of cold stores possible for different products
at one and the same time, varying with seasons,
In different regions, of the country,
d be studied along with the vapour barriers
suitable for use with them. For this, it is necessary
to establish test facilities. at a central place for
finding out the permeability of moisture through
insulations as well as throu?h vapour barriefs,
Design of doors for frozen food stores may be
further studied and perfected.
U

5) It may be noted that the requirement of a vapour

barrier can_be waived in {ac eted stores since the
insulation is generally at a hlgher temperature
than the dew point tenperature ot the air. Accord-
mgI%, chea?er quality insulations can be used in
such cold stores,

6) Existence of gne refrigerat_ed sea water plant was

reported for fish presérvation. - Many more such
%nts and plants of other designs may be tried,

hen compared to the cost of freezing on board
this method would save the cost of Tabour required
for the Pre-clea_nm and processing of fish, and
would also avoid the thawing thaf” would gccur
before final processing and “packing on shore,
The method ma ﬂlso rove useful for storage of
fish in processing plants on the shore.

R efforts on controlled atmosphere storage
L shoﬁ‘l i oﬁeé P Y

be Intensi

Technical Session IV: Machinery and Equipment Used

In Cold/and Freezer Storage

ed on studies of Vapour-liquid equilibria for - Chairman:  Shri Manmohan Siné;h, Managing Director,

refrigerant mixtures,

MJs. Frick India Ltd., New Delh.
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Recommendations

1)|Present R & D activities of various universities
and laboratories in the field of refrigeration are
of vital importance to the industry. There should
be close collaboration and exc ange of Ideas
hetween research and industry for better utilisa-
tion of R & D efforts.

2) The industry should be requested to pose their

roblems t9 IR which in turn may sponsor
& D projects to be taken up by the research

organisations,

The computer simulation programme for D

chrI ers a outIrned could be beneficially utrlrsed

% the manu acturers of machinery in”order to

effect savrn of scarce raw materials.

4) Surtable similar programmes for optimisation of

investment ma}/ be initiated in research centres for
other refrigeration machinery.
Of late, liquid nrtrogen freezing is gaining popula
rty In view of 1ts inherent a Vantages. " Industry
stoud sfognsgr research and developmental acti-
Vi |

6) Re¥ngerat|ng machinery for cold storages and
reezrng pants suffer from a very high rate of
excise Quty due o an erroneous im ressron that
it caters to the affluent section of society. In order
that the machinery could be effectively used in
the field of preservation of foods, by lowering its
costs, there Is need for drastic reouction of ceritral
excise duty.

Technical Session V: Air-condiitioning

Shri Ram D. Malani, Executive Director,
Ms. Blue Star Ltd., Bombay.

Recommendations

Unfortunately in this country, air-conditioning has
acquired a mistaken connotatron Few people realise
that arrcondrtronrng |s in |spensable in"a number of
modern industries " ljke é)armaceutrcas chemrcals
fertilisers  and precrsron ngrneenngn Simil ar a|r
condrtronrng 13 vrta for opération eatres tee hone
exchanges and radar systems. now being extensively
used y Oefence servrces It will therefore e wrong t0
describie the air- condrtonrng industry as_a luxury indu-
stry, Almost 80%of the otput of this indystry'Is used
for industrial application and 1t is therefore vital that this
industry should be allowed reasonable opportunities for

rowth.
N In.the field of comfort air-conditioning, it is possible,
within certain limitations, to use the evaooratrve cooIrng
systems. |t must however be understood that evaporativ
cooling will be effective only in dry climates. Even here,

Chairman:
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evaporative cooI|n wouldworko l\Xt‘or2t03monthsa
year (fromend of March to end of With the onset
0f monsoon there is a rise in the reIatrve humidity which
makes evaooratrve cooling ingffective. Similarly; evapo-
rative. cooling cannot function in applications where
there is concantrated human accupancy, for e.g. cinema
theatres, auditoria, lecture halls, etc.

Work may he undertaken to precisely determine the
effective inside temperature range applicable to Indian
conditions for evaporative coolirg.

General Recommendations

1) The Symposium recommends that the NCIIR and
the ATARA should establish a liajson with all
Institutions dorng work in the field of refrigeratjon
and air-conditi nrngD and Dbridge the ‘existing
communication gap etween insfitutions and in-
stitution on orie” hand and industry on the

other
) It 1S recommended that the NCIIR shouId take
propriate. follow u actron regarding the re-
mmendatrons mad Symposium and
re ort the action taken at the time of the next

J) Ity 1S recommended that the Proceedings of the

Symposium be brought out as a separate publi-

catron after editing “of all the papers presented
along with the recommendations.

4) 1t 15 also recommengeq that the future organisers
of the Symposium devise such means as to" reduce
the number of papers to be presented at the
Symposrum and ve more time for drscussrons
and as far as possi esupf Y pre-prints of papers.

B Itis recaIIed hat in the 1st National Symposium
held at D urrt;apur in 1972, a recommen atron had
been madk that action should be taken to bring
out a Refnoeratron Data Book for yse in India
compiling all available data in the field on the
model of'the ASHRAE Handnook and Guide. It
|s also recaIIed that the IS had undertaken to

nng{ out this compilation. . It is recommended
that the NCIIR may take suitable action to brin
out this publicatiori in consultation with the ISI.

6) It Is_recommended that short ferm courses on
specific topics in the field of refrigeration and ajr-
condrtronmg cold and freezer storage. should be
held perioflically at Institutions “Where such
facilities exist like the CFTRI, CMERI, BARC,
etc., and NCIIR should take a lead In organising
these courses,

1) Itis recommended that to encouraﬂe good (iualrty
papers being presentee, the NCIR™ should
str Ute a prize for the best technical paper prepared
and presented at such Symposia.
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8) It is recommended that in future onl}/ metric

system of unrts should be adopted in all papers
resented at the national sg(mfosra

rPY papers were presented at the Symposium;

the full text of these papers will be published “shortly.

AFST, Bangalore Chapter

The Bangalore Chapter of the Assocratron of Food
Scientists and Technologrsts met on 18-3-1975 along
with. the Instrtute of Sandards Engineers, Ban anre
Section, C. K. .Ramanathan, "Manager, Brooke
Bond addressed the g]ornt meeting on_S tandars for
Coffee.  Dr N. C. Chokkanna, Retd Director of the
Central Coffee Research Station presided.

Shri- Ramanathan described the, various factors that
have been taken into consideration in fixing the standards
for coffee.  The coffee industry is, one of the major
foreign exchange earning IndUstries. ~ The forejgn
market_has to De satisfied” and it is in this, connectipn
that chicory has been permitted as an additive to coffee
for certain grages. But for the avarlabrlr ofchrcory and
|ts use anng with coffee, jt would not h e een ossr le
for the Indlian T1oroduct|on to meet poth te Indian
market and the foreign market. Dr. Chokkanna in his
remarks said that the work on the quality of coffee was
taken up by the é;ncultural Department of the Mysare
State lon do and'was continued later as a scheme for
improvement of the quality of coffee with factors like
aroma, body, acidity, etc. * Cup tasters were employed
both In England and in India and fheir assessient
checked stafistically. Other factors like the environ-
ment, the soil,_manure, and variety of the bush were
also studied. "Thus the pioneering efforts in assessrnd
quality of coffee and its standardistion were carried ou
at Bangalore |n the Mysore Agricultural Department.
There was a lively drscussron on the use of chicory. In
coffee op|n|ons rangrngr rom |ts necesslty to it belng%
ca ed an adulterant The talk ended with a vofe o
thanks gShn Subramanian of Indian Stangards In-
stitute, Bangalore,

New Members

Mr. Hiranmay Gangopadhyay Department_of Food
Technology and Biochemical” Engineering, Jachavpur
University; Calcutta-700 032

Mr. Bhudeb Gupta, Chemist-in- charrqe Reckitt &
Colman India Ltc, P.B."No. 9002, Calcutta-16.

Mr. Byomkesh Nand[g Chemist cum Manager, Alpha M
Foods "& Chemicals (P.) Ltd, Tollygaunj, Calcutta-53.

Mr. Suclev Kuman Mandal New Block Hostel, Jadhav-
pur University, Calcutta-700032
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Mr.  Shyamal Kumar Bhattacharya, Biochmical Engi-
neering and_Food Technology Department, Jadhavpur
University, Calcutta-32

Mr. Madhu Sudan Karak New Block Hostel, Jadhav-
pur Unrversrty Calcutta-0003

Mr. H. K Vasuki Productron in-charge, Aurofood
Pvt. Ltd, AurovrIIePO Tamilnadu.

Dr. A S g{ar Biochemistry and Food Technology
Drvrsron Bh ha Atomic Research Centre, Trombdy,

Bombay-85

Mr.A.S. Ghanekar Biochemist
Division, Bhabha Atomic Rese

Bombay.

Mrs. Lalitha G. Govekar, Biochemistry and Food
Technol og% Division, Bhabha Atomic Research Centre,
Trombay, Bombay-400 085,

Mr. Macchindra Tukaram Jamave, Biochemistry and
Food Technology Division, Bhabha Atomic Research
Centre, Trombay, Bombay-400 085.

M., Madhusudhan R. Joshi, Biochemistry and_Food
Technol og)é Division, Bhabha Atomic Research Centre,
Trombay, Bombay-400 085,

Mr. Madhusudhan Y. Kamat
Street No. 2, Dadar, Bombay-400014.

Dr. M. S. Netravalr Biochemistry and Food Technology
Division, Bhabha Atomic Research Centre, Trombay,
Bombay-400 085.

Mr. B. Y. Krishnoji Rao, Biochemistry and Food
Eechnolog Drvrsron Bhabha Atomic Reséarch Centre,
ombay-

Mr. U. Y. Rege, Manager Raptokos Brett and Co. Ltd.,
Worli, Bombay-400 (02

M. Shndhar Knshn%Sathe Joshi Building, Hanuman
Road, Vile-parle Bombay-57, AS.

Mr. B. L S%/anarayana Department of Chemical
Technology, ds Section, Matunga, Bombay-400019.

and Food Technology
rch Centre, Trombay,

28, Vincent Square,

H)rakasha Rao, Pr%ductron Managgr,
s JanfaF Products, Sagar, Shimoga, Karnataka

Mr. Parikshit Roy, 157, Sarat Bose Road, Calcutta-26,

West Bengal.
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Mr. Sandup Norden, Fruit Preservation Factory,
Government of Sikkim, P.O. Singtam, Sikkim.

Dr. U. M. Ingle, Project Officer, Faculty of Agri.
Eecgﬂology, Marthwada ~ Agricultural “University,
arbhani.

Dr.. D. K Salunke, Vice-chancellor, Marathwada
Agricultural University, Parbhani-431401.

Dr. M. R. SaIunke,_Bota%rP?ﬁartment, Marathwada

Agricultural University, Parbha

Dr. H. Onkarayya, Training Centre, CFTRI,
Mysore-13.

Mr.. D. N.. Gandhi, Dairy_BacterioIogY Division,
National Dairy Research Iristitute, Karnal, Haryana.

Mr. N. B. Hulamani, Senior Asst. Manager (P & §)
Karnataka State Agro Corn Products Limited, Belgaum,
Karnataka.

Mr. K. Manohar, Chemist, M/s, Chennai Bottling Co.
P. Ltd., Arumbakkam, Madras-29,

Mr. Chandra Mohan Bhargawa, 16, 3rd Cross Street,
Shenoyanagar, Madras-30.

Mr. Birendra Bahadur, Asst. Techn{cal Director, Export

Inspection Council, Calcutta-700001.

Mr. Diljg
Biochemical
cutta-700032.

Mr. Rajinder K. Gupta, Partner, National Fruit Pro-
ducts, Salem Tabri, Ludhiana.

Mr. Dharam Pal Bansal, National Fruit Products,
Salem Tabri, Ludhiana.

Mr. M._Ramesh Babu, PDD Discipline, CFTRI,
Mysore-5/0013,

Mr. Mohan_ P. Asrani, Technical Adviser, Asrani
Enterprises, Bangalore-53.

Mr. S..P. Kamat, Technical Advsier, Western Goa
Confectionery, Bainginim, Old-Goa P.0., Goa.

Kumar Adhikary, Food Technology &
Engineering, Jadhavpur University;”Cal-

Statement about ownership and other particulars about the periodical entitled
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CSIR SCIENTIFIC PERIODICALS

(Rates effective from 1 January 1975)

JOURNAL OF SCIENTIFIC &
INDUSTRIAL RESEARCH (monthly)

With a fing record of over 33 years’ service to the scientific commu-
nity, this journal has grown’into India’s leading general science
periodical. Intended to fulfil the resgonsmmty of helping the
research workers to keep themselves abreast of current develop-
ments in various fields of science and technology, the journal
carried editorial features highlighting important scientific events in
Indianand abroad; articles on science policy and management of
science; review articles on topics of current, research interest;
technical reports on international and national conferences;
reviews of scientific and technical publications; and notes on major
advances in various fields.

Annual subscription
Single copy

Rs. 60.00
6.00

£ 10.00
1.00

INDIAN JOURNAL OF CHEMISTRY (monthly)

In the 13th year of publication, the journal is devoted to original
research communications (full papers and short communications)
in all branches of chemistry.

Annual subscription Rs. 120.00
Single copy 12.00

INDIAN JOURNAL OF PURE & APPLIED
PHYSICS (monthly)

This journal, which is running 13th year of its publication, is
devoted to original research communications (full aﬂers and short
communications) in all conventional branches of physics (except
radio and space physics.)

Annual subscription
Single copy

INDIAN JOURNAL OF
RADIO & SPACE PHYSICS (quarterly)

This journal, which is being published be%mnm%_frqm March
1972, s intended to serve as a medium for the publication of the
growing research output in various areas of radio and space
physics, such as ionospheric propagation, magnetosphere, radio
and radar astronomy, thsms and chemistry of the ionosphere;
neutral atmosphere; airglow, winds and_motion in the upper
atmosphere; stratosphere-mesosphere coupling; ionosphere-magne-
tosphere coupling; solarterrestrial relationship, etc.

Annual subscription Rs. 50.00 £ 850
Single copy 15.00 2.50

INDIAN JOURNAL OF TECHNOLOGY
(INCLUDING ENGINEERING) (monthly)

This journal publishes papers reporting results of original research
of applied nature pertaining to unit operations, heat and mass

$ 25.00
2.50

£ 2000
2.00

$ 5000
5.00

Rs. 100.00
10.00

£ 16.50
1.80

$ 4200
450

$ 2100
6.50

transfer, products, processes, instruments and appliances, efc.
The{ournal is of special interest to research workers in the depart-
ments of applied sciences in universities, institutes of higher
technology, commodity research laboratories, industrial coopera-
tive research institutes, and industrial research laboratories.

Annual subscription Rs.60.00 £ 1000 § 25.00
Single copy 6.00 1.00 2.50

INDIAN JOURNAL OF _
EXPERIMENTAL BIOLOGY (bimonthly)

This journal, devoted to the publication of research communi-
cations in the fields of experimental botany, zoology, micro-
biology, pharmacology, endocrinology, nutrition, etc., 1S the only
one in India with such a wide coverage and scope.

Annual subscription Rs.60.00 £ 10.00
Single copy 12.00 2.00

$ 25.00
5.00

ENDIAN journal of
BIOCHEMISTRY & BIOPHYSICS (quarterly)

Thisjournal, published in association with the Society of Biological
Chemists (India), Bangalare, is the only research journal in India
devoted exclusively to original research communications in bio-
chemistry and biophysics.

Annual subscription
Single copy

Rs. 36.00 £
12.00

6.00
2.00

$ 15.00
5.00

INDIAN JOURNAL OF MARINE SCIENCES
(half-yearly)

Commencing publication from #une 1972, this journal is devoted
to research communications (tull papers and short communi-
cations) Fertammgf to various facets of marine research, viz.

biological, physical, geological and chemical oceanography.
Annual subscription Rs. 25.00 £ 400 § 10.00
Single copy 15.00 2.50 6.50

RESEARCH & INDUSTRY  (quarterly)

Intended to serve as a link between science and industry, this
journal is addressed primarily to technologists, engineers, execu-
tives and others in industry and trade. It publishes informative
original articles containing practical details of Processes__and
F_roducts developed in India, which show promise of ready utiliza-
ion, and technical digests on new processes, products, instruments
and testing methods which are of interest to industry. Develop-
ments in Indian industry are reqularly reported.

Annual subscription Rs. 2400 £ 400 §
Single copy 7.25 1.30

10.00
3.50

Please contact:
THE SALES & DISTRIBUTION OFFICER
PUBLICATIONS & INFORMATION DIRECTORATE, CSIR
HILLSIDE ROAD, NEW DELHI 110012



PUBLICATIONS OF ASSOCIATION OF FOOD SCIENTISTS AND
TECHNOLOGISTS  (INDIA)

1. Utilisation of Grounanut and other oil-seeds for edible purposes

. The publication is the proceedings of the “Workshop on. Utilisation of Groundnut and other
Oil-seeds for Edible Purposes”, held at™Central Food Technological Research Institute, Mysore from
25th to 27th October 1971, The workshop was sponsored omtlg 8y the Association of Food Scientists
and Technologists (India), Protein Food Assgciation of India and Oil Technology Association (Southern
Branch). Thé S)émposmm was conducted in five Sessions namely:

1) Agro-Economic Aspects

I} Processing Aspects

Hi) Utilisation of Protein for Processed Foods

iv) Quality Aspects

V) Marketing Aspects

Recommendations relating to all the five sessions were summarised,

Price: Rs. 5/- per copy $ 4/- by Airmil

2. Alcoholic Beverage Industry in India: Present Status and Future Prospects:

The publication s the proceedin%s of the symposium organised by the Association of Food Scientists
and Technologysts (}ndlg) and Central Food Technological ReSearch Institute, Moysore, during 2nd and 3rd
November 1972 The ¥mp03|um was conducted infive Sessions comprising of:

1) Raw-material for Alcoholic Beverages (6 papers)

i) Present State of Technology (4 papers)

iii) Market and Quality Control (6 papers)

IvV) Future Needs ((14 apers? _

V) Conclusion and General Recommendations (4 papers)

Important discussions which followed the presentation of the papers were included.
Price:  Rs. 5/- per copy $ 4/- by Airmil

3. Development & Prospects of Spice Industry in India

The publication 15 the roceedmr%;s of the symposium on “SIS:mce Industry” which was_held _at
Central Food Technological Research Institute, MySore from 28th February to 2nd March 1974, The
IS:ym 0sium was _orgiamsed by The Association of Food Scientists and Techriologists élno,harz and Central
0od Technological Research Institute, Mysore. The Symposium comprised ofsix Sessions as follows:

1) Spice production (8 papers)

i) Spice processing and packaging (8 papers)

il Qu_ah? control and standards (8 papers)

v Eﬁnce lavours and products (5 papers)

V) Marketing of spice and spice products (4 papers)
vi) Future needs of spice industry (7 papers)

.. Discussions that followed each session were summarised. Recommendations and a list of delegates
participated were also included.

Price:  Rs. 10/- per copy $8/- by Airmail

Printed end published by Shrl M. V. Sastry, Secretary AFST (India) CFTRI, Mysore-57001 3, at Sharada Press, Mangalore-575001.



INSTRUCTIONS TO CONTRIBUTORS

Manuscripts of papers should be typewritten in double space on one side of the paper only.
They should be submitted in triplicate. The manuscr pts should be complete and in final form,
since no alterations or additions are allowed at the proof stage. The paper submitted should
not have been published or communicated anywhere.

Short communications in the nature of letters to the editor -hould clearly indicate the scope
of the inves..gation and the salient features of the results,

Names of chemical compounds and nof their formulae should be used in the text. Superscript
and subscripts should be legibly and carefully placed. Foot notes should be avoided as far as
possible,

Abstract: The abstract should indicate the scope of the work and the principal findings of the
paper. It should net normally exceed 200 words. 1t should be in such a form that abstracting
periodicals can readily use it.

Tables: Graphs as well as tables, both representing the same set of data, should be avoided.
Tables and figures should be numbered consecutively in Arabic numerals and should have brief
titles, Nil resultsshould be indicated and distinguished clearly frem abrence ¢f data.

Illustrations: Line drawings should be made with Indian ink on white drawing parer preferably
art paper. The lettering should be in pencil. For satisfactory rerroducticn, giarks and line
drawings should be at least twice the printed size. Photographs must ke on glossy paper and
contrasty; twe copies should be sent,

Abbreviations of the titles of all scientific periodicals should stricily confeim to those cited in the
Warld List of Scientific Periodicals, Butterworths Scientif.c Publication, London, 1962,

References: Names of all the authors should be cited completely in each reference. Abbre-
viations, such as ef al., should be avoided.

Inthe text, the references should be included at the end of the article in serial order,

Citation of references in the list should be in the following manner !

(@) Research Paper: Menon, G. and Das, R. P., L. sci, industr. Res., 1958, 18, 561.

(b)) Book: YVenkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, Vol. 1, 966,

(c) References to article in a book: Joshi, 8, V., in the Chemistry of Synthetic Dyes, by Venkata-
raman, K., Academic Press, Inc., New York, 1952, Vol. 11, 966.

(d) Proceedings, Conferences and Symposia: As in (c).

(¢) Thesis: Sathyanarayan, Y., Phytosaciological Studies on the Calcicolous plants of Bombay,
1953, Ph.D. thesis, Bombay University.

(/) Unpublished Work: Rao, G., unpublished, Central Food Technological Research Institute,
Mysore, India.
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